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l. INTRODUCTION 

This Feasibility Study (FS) Addendum report was developed to evaluate potential remedial alternatives 
for the highly contaminated sediments from the Hot Spot area of the New Bedford Harbor Superfund 
site. These sediments have been removed from the harbor and are currently stored on-site in a fined 
facility while U.S. Environmental Protection Agency (EPA), the State, and members of the focal 
community Forum Group evaluate potential cleanup alternatives. The Hot Spot sediments have high 
levels of Polychlorinated Biphenyls (PCBs) and to a lesser degree, are contaminated with polynuclear 
aromatic hydrocarbons (PAHs) and several heavy metals including cadmium, copper, chromium and 
lead. 

The report is an addendum to the Hot Spot Feasibility Study (Ebasco, 1989) and was prepared by Foster 
Wheeler Environmental Corporation (Foster Wheeler) for the EPA under Contract No. 68-W9-0034. 
The results of this report will be used by EPA in conjunction with the documents contained in the New 

, Bedford Harbor Administrative Record, and input received from the state and the focal community to 
evaluate a remedy for the Hot Spot sediments. 

This FS Addendum is focused on identifying and evaluating remedial alternatives to address the Hot 
Spot sediments removed from the harbor. Since this document is an addendum to the 1989 Hot Spot FS 
it relies on the FS for some of the traditional components of a Feasibility Study, including site 
characterization, risk assessment, etc. This document is based on the assumption that the overall site 
cleanup (non-Hot Spot related) will proceed on a separate but parallel track. The remedial alternatives 
presented in this document were designed to be free standing and are for the most part, not linked to, or 
dependent upon, overall site cleanup activities. 

This FS Addendum includes a full range of remedial alternatives utilizing several remedial approaches 
including no further action, treatment or containment. The range includes several remedial alternatives 
that would be conducted entirely at the site, several that include a mix of on-site and off-site activities, 
and two remedial alternatives which have significant off-site treatment or disposal components. This 
document utilizes the results of site specific treatability studies recently conducted on the Hot Spot 
sediment to assess the performance of several alternative treatment technologies. 

This section of the report includes a background discussion on the Hot Spot sediments, a general 
description of the overall New Bedford Harbor site and activities conducted to date, a summary of site 
investigations performed and an overview ofthe contents of this report. 

1.1 Background Information 

A Record of Decision (ROD) for the Hot Spot portion of the New Bedford Harbor site was issued by 
EPA in April I 990. It called for dredging about 5 acres of sediments with PCB levels in excess of 4,000 
parts per million (ppm). The ROD also specified treatment of the contaminated sediments through on
site incineration. However, due to a congressionally supported reversal in public support for the 
incineration remedy at about the time the incinerator was being mobilized, EPA and the Massachusetts 
Department of Environmental Protection (DEP) agreed to terminate the incineration contract and pursue 
treatability studies for alternative treatment technologies. 
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Removal of the Hot Spot sediments from the harbor was completed via hydraulic dredging during the 
1994 and 1995 construction sca.~ons. In 1995, EPA prepared an Explanation of Significant Difference 
(ESD) (EPA, 1995) to address interim storage of the Hot Spot sediments in the lined facility while the 
treatabi I ity studies and Fcasihi I ity Study Addendum were being completed. This interim storage faci I ity 
is a double-lined Confined Disposal Facility (CDF) constructed along the New Bedford shoreline at the 
end of Sawyer Street. The C:DF was originally constructed in 1988 as part of a pilot dredging and 
disposal study conducted by EPA and the U.S. Army Corps of Engineers (USACE). The facility was 
upgraded in 1993 to include a clc,uble High Density Polyethylene (11DPE) liner system in support of the 
initial Hot Spot cleanup activities. Specifically. the CDF was planned to be used as a staging cell for the 
PCB con tam ina ted sediments follo\ving dredging. and prior to inc i ncrat ion. 

The treatability study process began in early 1994 with a series of presentations by potential treatment 
vendors to the community Forum group that was established for the site. Three general types of PCB 
treatment methods were selected by the Forum group for further treatability studies including: (I) 

, solidification/stabilization (S/S): (2) contaminant destruction; and. (3) contaminant separation and 
destruction. The difference between the latter t\vo treatment methods recognizes that many treatment 
technologies require the PCBs to be separated from the wet Hot Spot sediment before the technology will 
work. 

The treatability studies were designed to support the Forum group's goal of finding a viable and safe non
incineration treatment technology to destroy and/or immobilize the toxic constituents (primarily PCBs and 
metals) of the Hot Spot sediment and to maximize community involvement. The specific objectives of the 
treatability studies included the following: 

• Provide a waste profile for the Hot Spot sediments. 

• Evaluate and quantify the effectiveness of each treatment technology to meet the project goals. 

• Quantify the disposition of materials to support a mass balance evaluation. 

• Produce data of sufficient quality such that a risk assessment of treatment residuals, if required, can 
be conducted for each technology. 

• Evaluate the viability of the treatment technologies/processes to be scaled-up to full scale 
operations including the overall development time-frame and estimated full scale treatment costs. 

• Characterize the operational hazards associated with full scale implementation of the technologies. 

• Evaluate the technologies' performance against the nine detailed evaluation criteria contained in the 
National Contingency Plan (NCP), including the ability of the treatment technologies to reduce the 
toxicity, mobility, and volume ofthe hazardous constituents. 

The contaminant destruction and contaminant separation and destruction technologies were tested at pilot 
scale. The tests were conducted on-site during the summer and fall of 1996 and included: (i) solvent 
extraction and solid phase dechlorination with a combination of 1onics, Resources Conservation 
Company (lonics RCC) and Commodore Remediation Technology Incorporated (CRTI) technologies; 
(i i) Vitrification with the Geosafl.! Corporation (Geosafe) process: and, (iii) thermal desorption and gas 
phase chemical destruction \\ ith the ELI Eco Logic International. Inc process operated in a teaming 
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agreement with Science Applications International Corporation (SAIC/Eco Logic). The treatment 

methods and a brief process description is included in Table 1-1. 

Table 1-1 
Pilot Scale Treatability Study Program 

Treatability Study No. Vendor(s) l Treatment Method Process Description 

2 

3 

Ionics RCC/CRTI ! Separation : Solvent Extraction 
! Destruction ! Solid Phase Dechlorination 

············:·b-eo~a£=e ························ ········T-oe·~-ir~c1i·c;~·-······················· r··v·i·i-~i·t~~-a1i0;~·-··················--··········--····--·· 

.......... , .. s.iijc/£~c;··Logi~·-···············:··se·p~~aiio~·-······················· ···:··ii~~~;~-~~i--o~:~·~;pi·i~;~·-······················ 
! Destruction ! Gas Phase Reduction 

In summary, the cesults of the treatability study program demonstrated that the contaminant destruction, and 

' con tam in ant separation and destruction processes were effective to varying degrees. The studies also 

demonstrated that material handling was more difficult than originally envisioned by each of the treatment 

technology vendors. 

S/S bench scale studies were completed for three different admixtures. Admixtures were provided by 

MARCOR, Inc. (Marcor) and World Environmental Corporation (World). In addition, commercially 

available Portland cement and absorbent clay were tested as admixtures. The studies were conducted on

site and at the bench scale level with leaching tests and compressive strength being used as the primary 

performance indicators. The results of the S/S studies indicated that this technical approach was not 

effective in minimizing the leachability of the PCBs from the Hot Spot sediment. 

A more detailed summary of the treatability testing is included in Section 4.2 The results from each study 

are presented in detail in subsections of Section 4 of this document. 

1.2 Site Location and Description 

The New Bedford Harbor Superfund site is located approximately 55 miles south of Boston along the 

northwestern shore of Buzzards Bay. The site consists of approximately 18,000 acres of estuary, harbor and 

bay areas contaminated with PCBs and heavy metals (Figure 1-1). Studies conducted by EPA during the 
late 1970s discovered PCB contamination in sediments over a widespread area and in several species of 

marine biota. The biota concentrations were in excess of the U.S. Food and Drug Administration (FDA) 

edible tissue tolerance limit of 2 ppm. In addition to PCBs, other contaminants including lead, cadmium, 

chromium, copper, and PAHs have also been found in the sediments. 

As a result of the widespread PCB contamination and the accumulation of PCBs in marine biota, the 

Massachusetts Department of Public Health (DPH) established three fishing closure areas in New Bedford 

Harbor and areas of Buzzards Bay in September 1979 (Figure 1-2). These closures are still in effect. Area I 

is closed to all fishing: including finfish, shellfish, and lobsters. Area II is closed to the taking of lobsters 

and bottom-feeding finfish, such as eels, flounder, scup, and tautog. Area III is closed to lobstering only. 

Closure of the New Bedford Harbor and Upper Buzzards Bay areas to lobstering has resulted in the loss of 

approximately 18,000 acres of productive lobstering ground. 
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In July 1982, the site \\<IS prupo~cd for addition to the EPA Superfund National Priorities List (NPL) 
making it eligible for tcdcral h1nd~ tu further investigate the nature and extent of contamination and to 
evaluate potential clean-up ;dtern:lti\cs for the site. 

For the purpose of conducting silL' stud ics, the New Bedford Harbor site \vas d i videcl into three geographical 
areas: the Hot Spot area. the ,\cuslmct River Estuary and the Lower llarhor/Upper Buzzards Bay (Figure 
1-3). Treatment alternati\ c~ I(H the I iLll Spot sediment are the focus of this FS Addendum. The Hot Spot 
was a 5-acre area located ;!lung rile \\ e:;tern bank of the Acushnet River Estuary. PCB concentrations in the 
Hot Spot area ranged from .:1.000 ppm to over 200.000 ppm. In 1989, the Hot Spot was designated by EPA 
as a separate operable unit tor remediation. A ROD was signed on April 6, 1990 by the EPA Region 1 

Administrator documenting the rat ion ale and selection of the preferred remed ia I measures for the Hot Spot 
area. 

The remedial measures for the Hot Spot included the dredging and treatment of PCB contaminated 

sediment from this 5-acre area. The dredging for this operable unit was completed during the fall of 1995. 
The treatment component of the !-lot Spot sediment ROD was placed on hold when EPA canceled the 
incineration contract in 199--1. (In behalf of EPA and in close coordination with the community Forum 
Group, Foster Wheeler was requested to conduct an evaluation of non-incineration remedial alternatives for 

the Hot Spot sediment. The evaluation consisted of the performance of four treatability studies which are 
discussed in Section 4 of this document. The results of these treatability studies have also been 
incorporated into the remedial alwrnatives section (Section 6.0) of this FS Addendum. 

The remainder of the site, the Estuary and Lower Harbor/Bay areas, are being addressed by EPA under a 
separate operable unit. The Acushnet River Estuary is an area of approximately 230 acres (excluding the 
Hot Spot area), extending from the Wood Street Bridge to the north, to the Coggeshall Street Bridge to the 
south. Sediment PCB concentrations in this area (excluding the Hot Spot area) range from below detection 
to approximately 4,000 ppm. The Lm\er Harbor area consists of approximately 750 acres extending from 
the Hurricane Barrier, north to the Coggeshall Street Bridge. Sediment PCB concentrations in this area 
range from below detection to O\'cr 100 ppm. 

The Upper Buzzards Bay portion of the site extends from the Hurricane Barrier to the southern boundary of 
Fishing Closure Area III, an area of approximately 17,000 acres. Sediment PCB concentrations in this area 
range from below detection up tn over I 00 ppm in certain localized areas. EPA is currently evaluating a 
remedy for these portions of the site ill\ olving removal through dredging and disposal in four CDFs located 
along the New Bedford shoreline. EPA plans to issue a ROD for these parts of the site in 1998. 

1.3 Site Investigations 

This section briefly describes some of the major studies that have been conducted for the New Bedford 
Harbor site. More comprehen~ive documentation of these studies is included in the EPA Site 

Administrative Record. 

Following the NPL listing. LPA initiated a comprehensive assessment of the PCB problem in the New 
Bedford area in August 19R2. This assessment included environmental sampling at the New Bedford and 
Sullivan's Ledge landfills: an area-\, ide ambient air monitoring program: development of a sediment PCB 
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profile for the Acushnet Ri\'LT 1n.j the Harbor; biota sampling in the htuary, Lower !!arbor, and Bay: and a 
study of sewer system con tam i1wtiun. The results of this overall assessment \vere presented in a Remedial 
Action Master Plan (RMv1P) t(,r the site in May 1983 (Roy F. Weston, Inc., 1983). The RAMP included 
recommendations for studies teo further delineate the contamination pruhlcms. 

Concurrent with the ac,scssmeniS leading to the RAMP, EPA compiled a database pf sampling and 
analy1ical results from pre\ iou:-. ~tudies in the New Bedford Harbor and Buzzards Bay area. The final report 
on this data collection effort \\~ts s~ucd by EPA in August !083 (ivletcalf& Eddy, 1983). 

In 1984, a Feasibility Study ( FS) \\as conducted for the EPA by the NUS Corporation (NUS, 1984). This 
FS presented five remedial cleaJHlfl alternatives for the Estuary po11ion of the site, four of which involved 
dredging activities to remove nr isolate the contaminated sediments. During the public comment period, 
comments from the general public the Potentially Responsible Parties (PRPs) and other governmental 
agencies raised concerns regarding the adequacy of available dredging techniques. These concerns included 
sediment/contaminant migration and the potential release of leachate from unlined shoreline disposal 
facilities. 

In addressing these questions, EPA obtained assistance from the USACE. This assistance included 
performing a number of predesign studies to address specific concerns and to develop a conceptual 
dredging and disposal alternative tc•r the Estuary portion of the site. The predesign studies which were 
performed included a detailed ch:uncterization of the sediment, an evaluation of leachate and surface runoff 
from sediment disposal facilities, a determination of the required cap thickness to isolate the contaminated 
sediment, bench-scale testing of solidification technologies and bench-scale testing and computer modeling 
to evaluate contaminant migration during dredging and sediment disposal activities. The results and 
conclusions of these predesign studies are presented in an eleven (II) volume Engineering Feasibility Study 
(EFS) report series (Francingues and Averett, 1988). 

In 1986. EPA initiated work on an overall Feasibility Study to address the Hot Spot, Estuary and Lower 
Harbor/Bay areas of the site. The overall study was designed to evaluate remedial measures for these 
portions of the New Bedford Hnrhor site and to integrate the work of the USACE into the process of 
developing specific remedial alternatives for the three areas. Remedial alternatives for the Hot Spot area 
were presented in a Feasibility Study completed in 1989 (Ebasco, 1989); remedial alternatives for the 
Estuary and Lower Harbor/Bay areas were presented in a study completed in 1990 (Ebasco, 1990). 

The USACE EFS was expanded to include a pilot-scale demonstration of dredging and dredged material 
disposal. The pilot study evaluated the perfonnance ofthree hydraulic dredges and two sediment disposal 
techniques under actual operating conditions. The study was conducted in a cove along the New Bedford 
shoreline and included an evaluation of mudcat, matchbox and cutterhead dredges to remove more than 
10.000 cubic yards of sediment. of\\ hich, approximately 3,000 cubic yards were contaminated with PCBs 
ranging from 150 ppm to 585 ppm. The results of the study indicated that the cutterheacf was the most 
effective dredge with respect to minimizing sediment resuspension and contaminant migration. The two 
sediment disposal techniques included a shoreline CDF and a method of subaqueous capping termed 
Contained Aquatic Disposal (C AU). Disposal studies indicated that the CAD technique was not completely 
successful in isolating the con tam ina ted material. The results and conclusions of the study were presented 
in a report prepared by the USACT (Otis et al., 1990). 
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In 1992, the EPA tasked Foster Wheeler to complete a Supplemental Feasibility Study (SFS) for the Upper 
'-' Buzzards Bay ponion of the site. The SFS evaluated a series of five remedial alternatives to address PCB 

contamination exceeding I 0 ppm in this 17,000 acre area of the site. The five remedial alternatives 
evaluated for the Upper Bay were consistent with the alternatives evaluated for the Estuary and Lower 
Harbor areas in the 1990 FS. The alternatives included no action; dredging with shoreline disposal: 
capping; a combination of capping with shoreline disposaL and dredging, sediment treatment and shoreline 
disposal. 

The SFS was released by the EPA in conjunction with its Addendum Proposed Plan in May 1992. The EPA 
is currently evaluating comments received on these documents along with the comments received on the 
January 1992 Proposed Plan for the Estuary, Lower Harbor and Bay por1ions of the site. The EPA released 
an updated Proposed Plan in November 1996 which specifically addresses both state and local comments 
which have been received on the prior Proposed Plans, the Estuary, Lower Harbor and Bay FS (Ebasco, 
1990) and the SFS (Ebasco, 1992). EPA is currently preparing a comprehensive Responsiveness Summary 

' to formally address comments on the 1992 and 1996 Proposed Plans. This Responsiveness Summary will 
be included with the ROD for the overall site cleanup which is scheduled to be issued in early 1998. 

1.4 Report Organization 

This FS Addendum contains six sections in addition to this introduction. Section 2 provides a description of 
the Sawyer Street location where the Hot Spot sediments are currently stored and a chemical and physical 
profile of the sediments. Applicable and Relevant and Appropriate Regulations (ARARs) are presented and 
discussed in Section 3. The results ofthe 1996 bench and pilot scale treatability test programs are presented 
in Section 4. Sections 5 and 6 include the development and detailed analysis of remedial alternatives, 
respectively. References for this FS Addendum are presented in Section 7. 

Appendix A to this FS Addendum includes the Technical Memorandum prepared by Foster Wheeler to 
discuss the procedures and results of the bench scale S/S testing. Appendix B includes a description of the 
project specific ARARs for each of the eleven remedial alternatives presented in Section 6. Documents 
prepared during the treatability study testing and the laboratory data from the tests are included in a ten 
volume New Bedford Harbor Hot Spot Treatability Study Data Compendium (Data Compendium). The 
contents of the Data Compendium are referenced, as appropriate in this FS Addendum and are listed below. 
For treatability studies which used high temperature processes, stack testing was conducted by TRC 
Environmental Corporation (TRC). Their reports are also included in the Data Compendium. 

Volume 1: 

Volume II: 

Volume III: 

Volume IV: 
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lonics RCC/CRTI- Test Report for On-Site Pilot Scale Demonstration Testing of the 
B.E.S.T.® Solvent Extraction Process and Solvated Electron 
Technology at New Bedford Harbor, prepared by Ionics RCC 

tonics RCC/CRTI- Laboratory Data (Part I) 

Ionics RCC/CRTI - Laboratory Data (Part II) 

Geosafe- Pilot-Scale Treatability Testing of the In Situ Vitrification (ISV) 
Technology PCB-Contarninated "Hot Spot" Sediments from the 
New Bedford Harbor Superfund Site, prepared by Geosafe 
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Volume V: Geosafe-

Volume VI: Geosafe-

Volume VII: Geosafc-

Volume VIII: Si\IC/Eco Ln;2,i(-

Volume IX: SAIC/Eco Logic-

Volume X: 
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Laboratory Data (Part I) 

Laboratory Data (Part II) 

Source Testing Results of Treated Sediment at the New Bedford 

Harbor Superfund Site, prep;m:d l-1\ TRC 

On-Site Pilot-Scale Testing of the F(o Logic Process at the New 

Bedford Harbor Superfund Site. prepared by Si\IC Eco Logic 

Laboratory Data 

SAIC EcoLogic- Source Testing Results of a Treatability Study at 

the New Bedford Superfund Site, prepared by TRC 
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2. SITE CHARACTERIZATION 

This section of the report provides a description of the shoreline CDF that is currently being used to store 

these sediments and a chemical and physical description of these sediments. Section 2.1 discusses the 
overall site layout and the CDF where the Hot Spot sediments are currently stored. Section 2.2 describes 

the chemical and physical characteristics of the sediment based on a combination of historical data and 

on the data collected during the recent treatability program. 

2.1 Existing Site Conditions 

The Hot spot sediments are currently stored in a double-lined CDF constructed along the New Bedford 

Harbor shoreline. This CDF is adjacent to facilities at the Sawyer Street site remaining from the initial 

Hot Spot cleanup activities that were conducted by EPA and the USACE during 1994 and 1995. The 

Sawyer Street site was also the location where the treatability studies were conducted. The following 
, subsections describe the overall site layout and the existing CDF condition. 

2.1.1 Overall Site Layout 

The Sawyer Street location of the New Bedford Harbor is approximately eight acres in size, including 

approximately three acres occupied by the CDF. The site is located on the north side of Sawyer Street 

and abuts the Acushnet River to the east and vacant land to the north and west. Land use in the vicinity 

of the site is a mixture of urban industrial and residential. An aerial photograph of the site and 

surrounding area is included as Exhibit 2-1. A Site Layout Plan is included as Figure 2- I. 
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Aerial Photograph of the Sawyer Street Location 

***** DRAFf FINAL ***** 

2-1 
12/30/97 



N 

0 

OOF"U: BUl)ot.Ol!>.OWC 
[)A1[, 0/<l'/07 

100 

PILOT SCALE 
TREATABILITY 
STUDY 
TEST PAD 

200 

SCALE IN FEET 

AIR MONITORING 
STATION 

• 

CONFINED 
DISPOSAL 
FACILITY 

CELL j3 

CONFINED 
DISPOSAL 
FACILITY 

CELL #2 

CONFINED DISPOSAL FACILITY 

CELL # 1 

BURIED 
PILOT 
OP.EOG~ 
MATERIAL 

AIR 
MONITORING 
STATION 

NEW BEDFORD HARBOR 

f
w 
z 
:r:: 
(/) 

:=:> 
u 
<( 

HOT SPOT FEASEIIJTY Sn.DY ~ 

EXISTING SITE CONDITIONS 
SAWYER STREET LOCATION 

NEW BEDFORD HARBOR 
SUPERFUN> SITE 

FOSTER wtEELEA ENVFIOt-.t.£NT Al CORPORATION 
US EPA ARCS I PROGRAM 

__ _j 
( 



An 80 foot x 120 foot bermed asphalt pad is located on the western side of the site. The pad was 
constructed for the treatability study program. During the testing, the pad was covered with an 
impermeable liner to prevent an inadvertent release of sediment or treatment reagents to the soil on the 
site. Sump drainage from this pad was routed to the on-site water treatment facility. Following 
completion of the treatability studies in 1996, this liner was appropriately decontaminated. 

The site also includes a 350 gallon per minute (gpm) water treatment system enclosed within a building. 
A concrete decontamination pad equipped with a steam cleaner and sump pump is also located on the 
site. Six trailers are currently located on the site, these are used as shower/decontamination, laboratory, 
and office trailers. Six air monitoring stations are located on platforms around the site. Electric power, 
potable water, and sewage facilities are currently available on the site. Overall site security is provided 
by a six foot tall chain link fence. 

2.1.2 Existing CDF Conditions 

The CDF is illustrated on Figure 2-1 and can be seen in the aerial photograph included in Exhibit 2-1. 
As shown in Figure 2-l, the CDF has three individual cells. Cell # 1 was used as the initial settling basin 
where the Hot Spot sediments were pumped following dredging. The cell has a double HOPE liner and is 
approximately 200 feet by 400 feet wide and approximately nine feet deep. The Hot Spot sediment in 
this cell is approximately six to seven feet deep. 

The contaminated sediments in the CDF are currently covered with a 1 0-mil permalon cover. This 
relatively thin cover was placed over the sediments as a temporary measure to minimize volatilization 
and potential direct contact by human and/or ecological receptors. The cover is weighted down with 
sand bags to prevent wind-damage. A layer of water is often maintained over the cover during the 
summer months to assist in controlling PCB emissions. 

As the dredged material settled in Cell #I, the clarified surface layer, or supernatant was routed to Cell 
#2 for temporary storage/flow equalization before receiving additional water treatment. The supernatant 
was then pumped into the treatment building where a polymer was added to enhance additional settling 
of solids in Cell #3, which acted as a secondary clarifier. Subsequent water treatment steps included 
sand filtration and treatment of the PCBs through Ultra Violet Oxidation (UV /Ox) prior to discharge to 
the Acushnet River. 

During 1994 and 1995, the Hot Spot sediments were dredged from the northern portion of the Acushnet 
River and placed in the double-lined CDF. The dredging was continued until analysis of post-dredging 
samples indicated that the Hot Spot sediments had been removed and the cleanup goal of 4,000 ppm was 
achieved. In total, approximately 15,000 cubic yards of sediment, weighing approximately 18,000 tons, 
were removed from the harbor and placed in CDF Cell #I. Additional description of the Hot Spot 
sediments and their chemical and physical composition are presented in the following section. 

2.2 Hot Spot Sediment Characterization 

The chemical and physical characteristics of the Hot Spot sediments are described in this section. These 
descriptions are based largely on recent pilot study data, with reference to historical data, as appropriate. 
The source of the data points and the results used to characterize the material are discussed below. 
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Hot Spot sediments were initially defined in-situ as having total PCB concentrations greater than 4,000 ppm 
and averaging approximately 20,000 ppm to 30,000 ppm. Removal of this Hot Spot sediment was 
estimated to result in a total reduction of PCBs in the upper harbor by approximately 50 percent. A 
photograph of Hot Spot sediment is included as Exhibit 2-2. 

Exhibit 2-2 
Photograph of the Hot Spot Sediment 

Sediment PCB concentrations determined during recent sampling of sediments from the CDF ranged from 
I ,600 to 7, 700 ppm. Based on results for samples collected from the CDF in conjunction with available 
historical data on the physical and chemical nature of the sediment, average PCB concentrations in the CDF 
are estimated to be approximately 6,000 ppm. 

This is slightly lower than the historical in situ average of approximately 20,000 to 30,000 ppm. The reason 
for this difference was not determined during this study but may be due to a variety of reasons including a 
biased CDF sampling approach, treatment of PCBs that were transferred to the aqueous and colloidal phases 
during sediment dredging and disposal within the CDF, dredging more sediments than originally planned, 
changes in analytical methodology, and/or PCB volatilization. 

In addition to PCBs, the Hot Spot sediment contains several other organic and inorganic contaminants. 
Extractable oil and grease, as measured gravimetrically, comprise approximately two to three percent of the 
sediment matrix. In addition. the sediment contains concentrations of other organic compounds including 
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chlorinated benzenes, polynuclear aromatic hydrocarbons (PAHs), polychlorinated dibenzo-p-dioxins 
(dioxins) and polychlorinated dibenzofurans (furans). Several heavy metals including arsenic, cadmium, 
chromium, copper, lead and zinc, were also detected at elevated concentrations in the samples collected 
from the CDF. Each of these contaminant groups are described in more detail in Section 2.2.1. 

Samples were collected from the CDF during several recent sampling events. The analytical findings from 
these events are summarized in this section and where appropriate, compared with available historical data. 
The analytical methodologies and associated measures of quality control and quality assurance are 
discussed in more detail in Section 4.3. Laboratory data reporting forms for the samples collected during 
the pilot study program are included in the Data Compendium. 

Hot Spot sediment contained in the CDF \vas sampled on four occasions. These events include a sampling 
event conducted by the USACE in June 1995 and sampling conducted for each of the three pilot study 
treatment processes tested in 1996. These three pilot scale studies (lonics RCC, Geosafe and SAIC/Eco 
Logic) are hereafter referred to as the first, second and third pilot studies. The results from these four 
sampling events provide the basis for the Hot Spot sediment characterization described in this section. A 
limited sampling program was conducted for sediment to be used during the bench scale S/S study. 
Because this sampling event was so small (two wheelbarrows of sediment were removed using a hollow 
pipe), the results are discussed for comparison purposes only. Where appropriate, findings from these 
sampling events are compared and discussed relative to historical data. 

Samples collected by the USACE in June 1995 were collected directly from six locations in the CDF. 
Sediment for the first two pilot studies was removed from the CDF in the spring of 1996 and placed into 
oversized drums. Samples of this material were collected from the drums prior to its use as feed material 
for the first and second pilot studies. Sediment for the third study was removed from the CDF, transferred 

W to drums, and sampled from the drums in the fall of 1996. This sediment was removed from a similar 
location within the CDF. However, the material was retrieved from a greater depth. 

Chemical and physical data from the various sampling events are detailed in the following subsections. In 
summary, the results for samples collected during the third pilot study were chosen as the representative 
profile of the Hot Spot sediment. These results were generally consistent with the historical Hot Spot data, 
although the PCB results were lower than the historical average of approximately 20,000 ppm to 30,000 
ppm. Results for oil and grease and four heavy metals of concern were essentially the same for the third 
pilot study and the historical data. Based on the available data the results from the third pilot study appear 
to represent a reasonable average concentration of contaminants in the CDF. 

Initial in-situ sampling of the Hot Spot sediments was conducted from 1982 through 1988. These data sets 
provide the basis for the historical information on the Hot Spot sediment. The following five sediment 
sampling data sets were used to determine the nature and extent of PCB contamination in sediment of the 
Acushnet River Estuary: 
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• U.S. Coast Guard Sediment Sampling Program (1982) 
• USACE FIT Sampling Program ( 1986) 
• Battelle Hot Spot Sediment Sampling Program (1987) 
• USACE Wetlands and Benthic Sediment Sampling Program ( 1988) 
• USACE Hot Spot Sediment Sampling Program ( 1988) 
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The data sets listed above were used by EPA to support above for the 1990 Hot Spot ROD. Other relevant 
data sets that were included by EPA in the Administrative Record: 

• DEQE sampling ( 1981) 
• EPA sampling (November 1981) 
• Aerovox sampling (March 1982) 
• Aerovox/GE sampling (June 1986) 

In summary, these four data sets are consistent with the magnitude and location of PCB identified within the 
five data sets used to support the 1990 Hot Spot ROD. 

2.2.1 Chemical Characterization 

, PCB, oil and grease, selected semivolatile, and Toxicity Characteristic Leaching Procedure (TCLP) results 
for the sediment samples collected during the pilot study program are discussed in this section. Where 
appropriate, the data are compared with the USACE sampling conducted in June 1995. PCB data from the 
third pilot study and the USACE 1995 samples 4 through 6 appear to be most representative of the sediment 
contained within the CDF, based on historical data for the sediment. Samples collected during the first and 
second pilot study and 1995 samples 1 through 3 appear to represent uncharacteristically low concentrations 
of contaminants due to settling at the end of the dredge pipe. Limited sampling of sediment for the bench 
scale S/S testing (Section 4. 7) support this premise. These results are further summarized and discussed 
below. 

2.2.1.1 Sediment PCB and Oil and Grease Concentrations 

PCB and oil and grease data for the pilot study feed sediment samples are summarized in Table 2- I. The 
results are presented as averages for the first and second studies, and averages for the third pilot scale 
study. This reflects the manner in which the sediment was collected and homogenized for each study. 
During the spring of 1996, approximately five cubic yards of Hot Spot sediment was removed from the 
CDF and homogenized. A similar procedure was performed in the summer of 1996 to gather and 
homogenize feed sediment for the third pilot scale study. As shown in the table, the average results for 
the first and second pilot studies were lower than for the third pilot study. 

Table 2-1 
Summary of PCB and Oil and Grease Data for the Hot Spot Sediment 

• •• • ~ y• • 

Param'eter 

PCB 

Oil and Grease 
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1,600 

II ,700 

2,990 

21,800 

3,800 

28,100 
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Til<.: difference in average PCH cuncentrations between these tvvo SL'dimcnt rL'nhl\'al <.:xcrcises is not 
surprising given the variability that is likely to exist thmughout the CDF. llovvcver. it \Vould appear that 
sediment removed to support the third treatability study may be more reprcsentativ·c nr the CDF as a whole. 
This judgment is in part, based nn the PCB results obtained by the UACE during the June 1995 sampling 
event and the historical in-situ measurements. These results of the USACE's ~ampling of the CD!- arc 
summarized in Table 2-2. 

In addition to the chemical analyses. the L1SACE evaluated the physical and chemical cmnpositton of 

these samples. The results of this evaluation identified two distinctly different types of sediment along 
the eastern wall of Cell # l of the CDF. These included, the coarser material which had settled out at 
the end of the dredge discharge pipe (samples I through 3), and the samples that were beyond the 
initial settling zone (samples 4 through 6). Given the hydrodynamic profile nf the CDF as a settling 
lagoon and based on a comparison with historical data, samples 4 through 6 appeared more likely to be 
representative of the CDF material than samples l through 3. 

,•·'. 

Parameter 

Total PCB 

Oil & Grease 

Table 2-2 
PCB and Oil and Grease Results for the VSACE Samples 

Collected in .June 1995 

. \: .. ' ·Sample Number and Conceritration (I)pin) . .,v \, . .·~· :r:~.:.·;.· ··~--.·;:v.'*· .. .. , ., 

'; ;.· ··: ':·. 
I; ;~ 

. . . 
r 

·:·;· .,6< Concentration 1 ; 2 3 ·.· .4<,~;> ·'.··;··. 
. ·~- ; Range (ppm) 

492 763 3,005 14,412 10,924 7,405 492- 14,412 

780 980 14,000 30,000 34,000 22,000 780- 34,000 

2.2.1.2 Sediment Semivolatile Concentrations 

Average 
Cone. (ppm) 

6.167 

16.960 

Feed sample results from the third pilot study for chlorinated benzenes are summarized in Table 2-3. 
Similar to the PCB and oil and grease results, chlorinated benzene results were slightly lower in the samples 
collected during the first and second studies that those collected during the third study, indicating that the 
chlorinated benzene concentrations may be somewhat proportional to the PCB concentrations. 
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Table 2-3 
Sunimary· of Chlorinated Benzene Data for the Hot Spot Sediment 

(Third Pilot Study) 

______ .. _ .. 'l 

Minimum Maximum Average I 
- .. Parameter Cone. (ppm) Cone. (ppm) Cone. (ppm) i 

I 
6.8 I 1.3- Dich lorobcnzene 3.9 I 10 I I 

I 4-Dichlorobenzenc I 13 ! 28 20 ' 

! , I 

1 l ,2-Dichlorobenzene 1 0.32 j 0.90 
·L[,2,4-Trichlorobcnzenc 7.7 i 38 
·------~-----------~---~------
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PAH results from the third pilot study are summarized in Table 2-4. In contrast to the chlorinated benzenes, 
the results for PAHs were actually slightly higher in the samples for the first and second study than in those 
collected during the third study. The average total PAHs were reported to be 65 ppm in the first and second 
study, almost twice the 37 ppm average reported for the third study. The pattern of PAH contamination 
does not correlate with the PCB observations. This is likely due to historical point and non-point sources of 
PAHs along the harbor's edge. These sources likely contributed PCBs to the harbor in a manner different 
from that of PCB. To maintain consistency, the data from the third pilot study was used in Table 2-4 to 
categorize the sediment. 

.. :.·. ·.· '":::} 

Table 2-4 
Summary of PAH Concentrations for· the 

Hot Spot Sediment 
(Third Pilot Study) 

-
Minimum . Average- . . ·i~~~t~:';i1t~~ter 0; ;5 .:;~Minimum 

!~:· c'Coric. (p"pm) Cone. (ppm) Cone. (ppm)·· 

Naphthalene 0.31 0.78 0.50 
2-Methylnaphthalene 0.50 1.3 0.84 
Acenaphthylene 0.16 8.2 1.4 
Acenaphthene 0.45 1.9 0.91 

Fluorene 0.44 1.7 0.88 
Phenanthrene 1.1 6.4 2.3 
Anthracene 0.3 1.7 0.62 
Fluoranthene 1.8 12 3.9 
Pyrene 2.6 8.2 4.8 
Benzo( a )anthracene 1.9 6.4 3.7 
Chrysene 2.1 7.3 4.1 
Benzo(b )tluoranthene 2.0 10 4.2 
Benzo(k)tluoranthene 1.5 8.5 3.9 
Benzo(a)pyrene 1.8 6.6 3.7 
Indeno( I ,2,3-cd)pyrene 0.13 0.72 0.28 
Dibenz( a,h )anthracene 0.07 3.3 i 1.1 

Benzo(g,h,i)perylene 0.08 0.4 I 0.22 
Total PAH: 37 

CDF sample results are consistent with previous in-situ sampling, where total PAH concentrations averaged 
approximately 70 ppm (the highest PAH concentration of 930 ppm was detected in the Hot Spot area). No 
discrete areas of elevated levels of PAH compounds were observed in the in-situ sampling, suggesting that 
the PAH contamination is from non-point sources such as urban runoff. PAH concentrations detected in the 
upper estuary sediment were similar to PAH concentrations detected in other urban and industrialized areas 
(EPA, 1992). 

Overall, concentrations of the sem ivolatile compounds, including the PAHs and the chlorinated benzenes, 
total less than three percent of the PCB concentration. This. in addition to the relatively lower toxicity of 
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JlhlSt of these semivolatilc compounds with respect to PC!h indicates that the majorit:v· llf risk assuci:1tcd 
\\ ith the Hnt Spot is attributable to PCI3s. 

~-~-1 . .\ Scdimclll Dioxin and furan Concentrations 

Data t()r 2.3,7.S-substituted dioxins and furans frum the third pilot study and the 2,3.7,8 tctrachlorodibcnzn 
(~.-~.7)\-TCDD) toxicity equivalents (TEQs) arc summarized in Table 2-5. TE(ls were calculated by 
Jllultiplying the concentration of the specific 2,3,7,8- substituted congener by its specilic toxicity cqui\·aknt 
factor (TEFs). Further discussion of TEFs and a table summarizing the TEF values are included in Section 
-\..1. The TEF calculation adjusts the concentration of the less toxic 2,3,7,8- substitukcl Cllngcners tn the 
equi\'<Jient concentration (based on toxicity) of the most toxic dioxin/furan congener (2J,7.8-TCDD). Note 
th:1t. b: definition. the TEQ is related to the concentration of 2, 3, 7, 8- substituted congeners but is nut 
11<.:-.·cssaril:-.• related to the total dioxin/furan concentr<Jtion. 

:\s was the case for the PCBs, dioxin and furan rc:>ults from the first and second pilot studies \\ere slightly 
lu\\er than for the third pi lot study. The total 2,3, 7,8-substitutecl isomer concentration was I 6.879 (pg/gm) 
(parts per tri II ion or ppt) for the first and second studies, with a total TEQ concentration of I J 2R pg/gm. 

Parameter 

~.3,7,8-TCDD 

1.2,3,7,8-PeCDD 

I .2.3...\,7,8-HxCDD 
I .2,3,6.7,8-1-hCDD 

1.2,3,7,8.9-HxCDD 

1.2,3,4.6.7.8-HpCDD 

OCDD 
2.3. 7,8-TCDF 

1.2.3, 7 ,8-1\::CDF 

2.3.-./,7.8-PcCDF 
1.2.3..1.7.8-HxCDF 
I.~J ,6. 7 .8-HxCDF 

2.3...\,6.7,8-HxCDF 

1.2.3.7.8.9-HxCDF 
1.2 .. 1,..\.(i, 7,8-HpCDF 
1.2.3.4.7,8.9-HpCDF 

OCDF 

Total: 

Table 2-5 
Summary of {2, 3, 7, 8 Substituted Isomers} Data 

for the Hot Spot Sediment 
(Third Pilot Study) 

· 3rd PihkStudy 
. i:::~ ' · ........ x; .' 3n1 Pilot Study TEQ : 

Cone. (pg/gm).Average (pg!gm) 

3.6 3.6 

9.1 4.5 

7.9 0.79 

31 3.1 

20 2.0 
386 3.9 

3,000 _1 

690 69 
276 14 

I ,520 760 

4 . ..\40 ..\4..\ 

1.920 192 

844 84 

986 99 

I ,680 17 

I .260 13 

1,860 1.9 

18,933 1,714 

Table 2-6 summarizes the total dioxin and furan results from the third pilot study. Total dioxins and furans 
t<>tal <~pproximatcly .10 to 40 parts per billion (ppb). The total 2,3,7,8-TCDD toxicity equivalent averages 
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were approximately one to two ppb, over one million times less than the total PCB concentration. As with 

the other semivolatile compounds discussed abo\'e, dioxins and furans are expected to be effectively treated 
by the methods applicable to PCil treatment. 

Table 2-6 
Summary of Dioxin and Furan Data (Totals) 

for· the Hot Spot Sediment 
(Third Pilot Study) 

3rd Pilot 
Parameter Study Average (pg/gm) 

Total TCDD 17 
Total PeCDD 50 
Totai-HxCDD 284 
Totai-HpCDD 770 
OCDD 3,000 

Total TCDF 5,080 
Total PeCDF 3,920 

Totai-HxC:DF 10,520 
Totai-HpCDF 4,580 

OCDF 1,860 

Total PCDD/PCDF (pg/gm): 30,081 

2.2.1.4 Sediment Metals Concentrations 

Metals results from the third pilot study are summarized in Table 2-7. Arsenic, cadmium, chromium, 
copper, lead and zinc were identified as metals of concern for the site during the initial phases of RIIFS 
studies conducted during the early 1980's. In addition to potential risks associated with these contaminants, 
metals contamination in the sediment is a concern from an engineering perspective. Heavy metals cannot 
always be treated with the same treatment technologies identified for PCBs and may serve as a potential 
source of contamination during disposal of treated sediment. 

There are some public health risks associated with exposure to these metals; however, this exposure is 
expected to comprise a small component of the total risk when compared to risks associated with exposure 
to PCB-contaminated sedimen1. The presence of metals in Hot Spot area sediment is important because 
many treatment technologies capable of treating the PCBs are ineffective for treating metals. The potential 

impact due to metals contamination may be measured in part, in terms of the leachability of the metals. 
This determination is typically made using the results ofTCLP tests as discussed below. 

2.2.1.5 TCLP Concentrations 

TCLP results for key contaminants are summarized in Table 2-8. The complete data set of TCLP analysis 
results, including the raw data sheets for the three pilot studies, is included in the Data Compendium. The 
key contaminants summarized in Table 2-8 were chosen based on their presence in the Hot Spot sediment 
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and/or because there is a TCLP regulatory criteria for the contaminant. Some organic contaminants which 
have a regulatory criteria were not included in this summary table, as they were reported as non-detect by 
the laboratory. As discussed above, results from the third pilot study were chosen as representative of the 
Hot Spot sediment, although the results from the first and second studies were similar. TCLP results for the 
sediment do not exceed regulatory criteria for any of the listed contaminants. 

Table 2-7 
Summary of Metals Data for the Hot Spot Sediment 

(Third Pilot Study) 

. r~· ~~(.{":;,.::·· .. ;-- ._,. .'}.).:~1i'J:nim~.!P,' ··Maximum'···. Average .. ·.· 
' ,. ·,~· p'»rfil''vJ;;., ·:·r: • -:t<M..;'eennilnt»n' .. .. ,, ¢oijc~~~1friil·;,:~ · Concentration·i . a ... eJer.,, "'· 

Aluminum 13,300 17,200 15,658 
Antimony 2.9 8.7 5.1 
Arsenic 10.2 14.4 11.9 
Barium 145 221 159 
Beryllium 0.49 0.55 0.51 
Cadmium 13.4 17.0 15.1 
Calcium 5,910 8,960 7,275 
Chromium 295 366 330 
Cobalt 7.3 9.3 8.3 
Copper 656 861 762 
Iron 21,200 28,000 25,533 
Lead 550 632 600 
Magnesium 6,980 9,210 8,278 
Manganese 200 243 223 
Mercury 0.87 3.6 1.3 
Nickel 56.7 73.7 64.6 
Potassium 3,040 3,950 3,458 
Selenium 2.4 3.6 3.0 
Silver 2.5 4.4 3.2 
Sodium 12,200 16,900 14,083 
Thallium ND 0 NO 
Vanadium 48.6 69.2 56.8 
Zinc 1,720 2,130 1,924 

Results are reported in mg/kg 
NO= Not Detected 

No regulatory criteria are available for TCLP PCBs. Because PCBs are the primary contaminant of concem 
in the Hot Spot sediment, the leachability (TCLP) data for PCBs are of interest. The average TCLP PCB 
result was approximately 28 ug/L (ppb). In comparison with the sediment concentration of 5,700 ppm, very 
little of the PCBs in the Hot Spot sediment leached into the TCLP aqueous solution. This is presumably 
because the PCBs are preferentially entrained in the high organic matrix of the sediments. 
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Metals concentrations arc significant as they are likely to remain in the sediment following treatment using 
a PCB separation technology. It is possible that the separation technologies could increase the mobility of 
metals in the treated sediment. creating a product that exceeds TCLP metals criteria, thereby requiring 

additional treatment for metals prior to land disposal. Based on the results from the pilot studies conducted, 
this is not likely to be the case. Metals leachability following treatment for PCBs is discussed further in 
Section 4. 

TCLP Analyte 

PCB 

1 ,]-Dichlorobenzene 
1 A-Dichlorobenzene 
1 ,2,4-T richlorobenzene 
Phenanthrene 

F luoranthene 
Pyrene 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
MercurY 

Selenium 
Silver 
Zinc 

NC -:\o Criterion 
ND :\ ot Detected 

2.2.2 Physical Characteristics 

Table 2-8 
TCLP Results for Hot Spot Sediment 

(Third Pilot Study) 

Feed Sediment from· 
TCLP Regll~atory Limit Third Pilot Study 

(ug/L) •'- (ug/L) ·. 

NC 26.85 

NC 22 
7,500 85 

NC 20 
NC ND 

NC ND 
NC ND 

5,000 22.4 
I 00,000 352 

1,000 18.0 
5,000 21.2 

NC 50.8 
5,000 472 

200 ND 
1,000 

' 
12.7 

5,000 

I 
ND 

NC 8,260 

The Hot Spot sediments are generally a fine-sandy silt with some clay sized particles present. The 
sediments are roughly 50 percent solids and 50 percent water with a wet unit weight of approximately 1.2 
tons per cubic yard. The specific gravity of the solid particles within the sediment matrix is on the order of 
2.4 to 2.5. The sediments also contain some shell fragments. However, the majority of these fragments, 
passed a one-inch sieve that \vas used to pre-screen feed material for two of the three pilot scale treatability 
studies. 
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Sediment from the third pilot study was evaluated for grain size distribution and found to he similar in 
nature to the sediments from stations 4 through 6 of the 1995 USACE CDF sampling program. The results 
of a comparison of PCB concentrations from these samples have shown similar consistency. 

For potential full-scale treatment operations, the sediment would likely be a fine sandy silt, with 
approximately 50% to 70% of the sediment passing the number 200 sieve. The sediment is also 
approximately 50 percent moisture by weight. The shell fragments are not expected to hinder the treatment 
process and are readily broken into small pieces. A small volume of larger sized particles is located in the 
northeastern corner of the CDF adjacent to the dredge disposal pipe terminus. While these sediments are 
coarser in nature, they are expected to pass a one-inch screen without crushing and thus would not impact 
treatment operations. In addition, the contaminant levels associated with these larger particles are generally 
lower than the average Hot Spot concentrations and thus are not likely to be any more difficult to treat than 
the finer grained material. 

Rev 0 

D97-042 

***** DRAFT FINAL ***** 

2-13 
12/30/97 





3. IDENTIFICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS (ARARS), REMEDIAL ACTION OBJECTIVES POTENTIAL SEDIMENT 
TARGET TREATMENT GOALS 

This section presents a summary of the regulations, laws and other requirements which govern the 
development, evaluation and implementation of remedial alternatives for the Hot Spot sediments. Those 
laws and regulations are set forth in the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA). as amended by the Superfund Amendment and Reauthorization Act (SARA) of 
1986; the National Contingency Plan (NCP), 40 CFR Part 300, in particular, Section 300.430. Further 
guidance on the process of identifying and evaluating remedial alternatives is set forth in the EPA Guidance 
for Conducting Remedial Investigations and Feasibility Studies under CERCLA (EPA, 1988). 

Section 3.1 provides an overview ofthe environmental laws governing the Hot Spot sediments including the 
general steps in completing a Remedial Investigation/Feasibility Study (RIIFS). These steps are described 

, in detail in the National Contingency Plan (NCP) 40CFR Part 300. Section 3.2 will identify the applicable 
or relevant and appropriate requirements (ARARs) that may apply to the remedial alternatives. The 
development of remedial action objectives and potential sediment target treatment goals are presented in 
Sections 3.3 and 3.4, respectively. 

3.1 Environmental Laws and Governing Response 

Remedial actions, as defined by 300.5 of the NCP, are actions consistent with a permanent remedy, taken 
instead of or in addition to removal actions to prevent or minimize the release of hazardous substances so 
that they do not migrate to cause substantial danger to present or future public health or welfare, or the 
environment. 

Section I 2 I of CERCLA requires EPA to select a remedy that is protective of human health and the 
environment, is cost-effective, and utilizes permanent solutions and alternative treatment technologies, to 
the maximum extent practicable. Section 121 also establishes a statutory preference for remedies that 
employ treatment which permanently and significantly reduce the toxicity, mobility or volume of hazardous 
substances over remedies that do not use such treatment. Furthermore, Section 12 I requires that, upon 
completion, remedies attain Federal and state ARARs unless specified waivers are granted. 

Section 300.430 of the NCP, in conjunction with the Rl/FS Guidance, sets forth the remedial alternative 
development and remedy selection process. This process consists of the following steps: 
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• Identification of the nature and extent of contamination and threat presented by the release 
(300.430(d)(2)). 

• Identification of general response objectives for site remediation (300.430( e)(2)(1)). 

• Identification and screening of remedial technologies potentially applicable to waste and site 
conditions (300.430( e)). 

• Development of a range of alternatives to achieve the site-specific response objectives 
(300.430( e )(3 )). 
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• Initial screen in~ n!" ;Jill'rnatives (300.4JO(e)(7)). 

• Detailed analysis of:lltcrnatives (300.430(e)(9)). 

• Selection ofremcd: I J00.430(f)). 

3.2 Project-Specific ARARs 

Section 121 (d) of CERCL/\ :1s amended by SARA and Section 300.430(f) of the NCP requires that 
remedial actions under C:ERCL\ comply with all Federal and state ARARs. ARARs are used to determine 
the appropriate extent of site cleanup, to scope and formulate remedial action alternatives, and to govern the 
implementation and operation nf the selected action. According to CERCLA Section 121(d)(4), ARARs 
may be waived by EPA under six specific conditions, provided that protection of human health and the 
environment is still assured. These conditions include the following: 

• The remedial action selected is only part of a total remedial action that will attain such 
level or standard of control when completed; 

• Compliance with such requirement at that facility will result in greater risk to human health 
and the environment than alternative options; 

• Compliance with such requirement is technically impracticable from an engineering 
perspective; 

• The remedial action selected will attain a standard of performance that is equivalent to that 
required under the otherwise applicable standard, requirement, criterion, or limitation, 
through use of another method or approach; 

• With respect to a state standard, requirement, criterion, or I imitation, the state has not 
consistently applied (or demonstrated the intention to apply consistently) the standard, 
requirement criterion, or limitation in similar circumstances at other remedial actions 
within the state; or, 

• In the case of a remedial action to be undertaken solely under Section I 04 using the Fund, 
selection of a remedial action that attains such level or standard of control will not provide 
a balance between the need for protection of public health and welfare and the environment 
at the facility under consideration, and the availability of amounts from the Fund to 
respond to other Sites which present or may present a threat to public health or welfare or 
the environment, taking into consideration the relative immediacy of such threats. 

In the following subsection, ARARs are defined and the approach to identifying ARARs is discussed. 
Potential chemical-, location-, and action-specific ARARs for the cleanup and remedial action alternatives 
evaluation are defined ami identified. 
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3.2.1 Definition of ARARs 

A requirement under CERCLA may be either "applicable" or "relevant and appropriate" to a site-specific 
remedial action, but not both. A two-tiered approach may be applied: first, determine whether a given 

requirement is applicable; then, if it is not applicable, determine whether it is relevant and appropriate. 
These terms are defined in the NCP as follows: 

Applicable Requirements: "Applicable requirements" refer to those cleanup standards, standards of control 

and other substantive requirements, criteria, or limitations promulgated under Federal environmental or 

state environmental or facility siting laws that specifically address a hazardous substance, pollutant, 

contaminant, remedial action, location, or other circumstance found at a CERCLA site. An example of an 

applicable requirement would be Maximum Contaminant Levels (MCLs) for a site that causes 

contamination of a public water supply system which provides water service to 15 or more service entrances 

or 25 or more people. Only those state standards that are identified by a state in a timely manner and are 

, more stringent than Federal requirements may be applicable. 

Relevant and Appropriate Requirements: "Relevant and appropriate requirements" are those cleanup 

standards, standards of control, and other substantive requirements, criteria or limitations promulgated 
under Federal environmental or state environmental siting laws that, while not "applicable" to a hazardous 

substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, 

address problems or situations sufficiently similar to those encountered at the CERCLA site that their use is 

well suited to the particular site. For example, while Resource Conservation and Recovery Act (RCRA) 
regulations may not be applicable to closing undisturbed hazardous waste in place, the RCRA regulation for 

closure by capping may be deemed relevant and appropriate. Only those state standards that are identified 
in a timely manner and are more stringent than Federal requirements may be relevant and appropriate. 

During the FS process, relevant and appropriate requirements are intended to have the same weight and 

consideration as applicable requirements. 

Other Requirements To Be Considered (TBC): These requirements are non-promulgated advisories or 

guidance issued by the Federal or state government that are not legally binding and do not have the status of 

potential ARARs. Where no specific ARARs exist for a chemical or situation, or where such ARARs are 

not sufficient to be protective, guidance documents or advisories may be considered in determining the 
necessary level of cleanup for protection of human health or the environment. 

3.2.2 Development of ARARs 

Under the description of ARARs set forth in the NCP and SARA, many Federal and state environmental 

requirements must be considered. These requirements include ARARs that are triggered by the presence or 
emission of a chemical, by a vulnerable or protected location, or by a particular action, and are divided into 

three categories: 
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• Action-specific (i.e .. pertain to proposed site remedies and govern implementation of the 
selected site remedy). 

A separate document. published for the New Bedford Harbor site has identified potential chemical-. 

location-. and action-specific ARARs (Ebasco, 1990a). This document identifies project-specific Federal 

and state ARARs and summarizes the procedural and technical requirements of these regulations. 

3.2.2.1 Chemical-Specific ARi\Rs 

Chemical-specific ARARs govern the extent of site cleanup and provide either actual clean-up levels or a 

basis for calculating such levels. These requirements are usually health- or risk-based numerical values or 

methodologies which, when applied to site-specific conditions, result in the establishment of numerical 

values. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for the 

proposed remedies at the site. Cleanup levels are based on Action-specific standards under the Toxic 

Substances Control Act (TSCA ). Two federal guidances are cited as "To be considered" in evaluating 

potential carcinogenic and non-carcinogenic risks posed by contaminants at the site. 

3.2.2.2 Location-Specific ARARs 

Location-specific ARARs are restrictions relating more directly to the geographical or physical setting 

position of the site. These locations include natural site features such as wetlands and floodplains, as well 

as manmade features including existing landfills, disposal areas, and local historic buildings. 

Location-specific ARARs are generally restrictions on the concentration of hazardous substances or the 

conduct of activities solely because of the site's particular characteristics or location. These ARARs 

provide a basis for assessing existing site conditions and subsequently aid in assessing potential remedial 

alternatives. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 

Harbor. Federal ARARs address floodplain management, protection of fish and wildlife resources, and 

coastal zone management. Alternatives located in a floodplain may not be selected unless a 

determination is made that no practicable alternative exists outside the floodplain. Under such 

circumstances the potential harm must be minimized and action taken to restore and preserve natural and 

beneficial values. The U.S. Fish and Wildlife Service must be consulted regarding preventing and 

mitigating any potential losses to fish and wildlife resources. 

State ARARs address coastal zone management, work within flowed and filled tidelands, and wetlands 

protection. The state wetlands protection statute identifies the following protected resource areas that 

occur on or adjacent to the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated 

Port Area, Coastal Beaches (including tidal flats), Coastal Bank (including a I 00-foot buffer zone inland 

from the edge of the bank), and Land Containing Shellfish. 
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3.2.2.3 Action-Specific ARARs 

Action-specific ARARs are usually technology- or activity-based limitations or requirements that control 
actions at CERCLA sites. After remedial alternatives are developed, action-specific ARARs pertaining to 
proposed site remedies provide a basis for assessing the feasibility and effectiveness of the remedies. These 
requirements generally define acceptable treatment, storage, and disposal procedures t()r PCB-contaminated 
and hazardous substances during the response action. The ARARs and TBCs that apply to each of the 
remedial alternatives are discussed within the Detailed Analysis of Remedial Alternatives (Section 6 of 
this document). This information is also presented in tabular form in Appendix B to this document. 

The primary action-specific ARARs are requirements regarding waste management and treatment. 
These ARARs include PCB storage, treatment and disposal requirements under TSCA and identification 
and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste Management 
standards. 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. Approval must be based on a finding that, based 
on technical, environmental, and economic considerations, disposal in an incinerator or chemical waste 
landfill is not reasonable and appropriate, and that the alternative disposal method will provide adequate 
protection to health and the environment. Four of the alternatives (Solvent Extraction and Off-Site 
Incineration, HS-2C; Thermal Desorption and Off-Site Incineration, HS-3C; Off-Site Landfilling, HS-6, 
and Off-Site Incineration, HS-7) satisfy one of the first two approved disposal methods. The other seven 
proposed remedies (involving either in-place permanent disposal or on-site treatment) entail alternative 
disposal remedies that require approval by the Regional Administrator, based on the requirements of 
TSCA. 

The two proposed in-place disposal remedies (No Further Action, HS-1 and In-Place Capping, HS-5) 
must comply with relevant and appropriate TSCA chemical waste landfill standards, which apply to the 
permanent disposal of PCB contaminated dredge spoil. TSCA allows for specific requirements for the 
landfill ARAR to be waived upon a finding by the Regional Administrator that the facility will not 
present an unreasonable risk of injury to health or the environment. To use the present CDF facility as a 
permanent disposal facility, waivers are required regarding hydrologic conditions, flood protection, and 
leachate collection. The present facility's design that includes double impermeable bottom and side 
liners, a monitoring system for leak detection, and top-of-berm elevation two feet higher than the 100-
year flood elevation should meet waiver standards for the prevention of injury to health or the 
environment. 

The remaining nine remedies (involving either removal of contamination off-site or on-site treatment) all 
require temporary storage of the PCB sediment for greater than one year. Storage of PCB dredge spoil 
for more than a year violates a TSCA storage requirement. This ARAR needs to be waived under 
Section 121 (d)( 4 )(C) of CERCLA due to the technical impracticality, based on engineering constraints, 
involved in removing and/or treating the PCB material in less than a year. Currently, the storage 
requirement is being waived through '"an interim measure" under Section 121 (d)( 4 )(A). The present 
waiver allows the Agency to waive the storage ARAR for an interim measure that will become part of a 
final remedial action at the Site. The nine removal or on-site treatment alternatives will require storage 
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periods estimated between two to five years before completion of the tina! remedy. In the interim, the 
PCB dredge spoil will remain stnrcd within the existing CDF in a manner that is protective of health and 
the environment (as described under Alternative HS-1, No Further Action). Storage of the PCB dredge 
spoil will comply with the renLlining TSCA storage ARARs that do not involve the one-year storage 
limit. 

Massachusetts Hazardous Waste A RAR' s apply to all non- PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments, process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed Clf in compliance with state hazardous waste requirements. 

Massachusetts Solid Waste ARARs are applicable for all alternatives that involve the disposal of treated 
sediments (Alternatives HS-2A. 28 and 2C; HS-3A, 38, and 3C: and 4), containing less the 50 ppm of 
PCBs. These requirements include cover systems, surface and groundwater protection, monitoring, and 
post-closure measures. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air emissions from the proposed alternatives may 
result from releases from the storage facility, discharges from extraction and treatment technologies, and 
handling/dewatering of the sediments before off-site removal or on-site processing. Air emissions will 
be addressed through monitoring, management of storage facilities, and treatment of off-gases from 
handling, dewatering, and processing. 

Water discharges are regulated under state and federal water quality ARARs. Water treatment may be 
required because of surface run off becoming contaminated by the stored sediments or from dewatering 
and/or process discharges. Every proposed alternative potentially may produce contaminated water that 
will require treatment at the facility's on-site water treatment plant. Operation of the treatment plant 
requires a waiver of a provision of the National Pollutant Discharge Elimination System requirements of 
the federal Clean Water Act (CWA), Section 402. The provision prohibits new discharges into waters 
that do not meet applicable water quality criteria, unless certain conditions are met ( 40 CFR I 22.4(i)). It 
is proposed that a protectiveness waiver under Section 12l(d)(4)(B) ofCERCLA be used for this ARAR 
since compliance would essentially prevent the cleanup of this Site and result in greater risk to human 
health and the environment than other alternatives. The issue is the result of the degraded water quality 
in the Harbor, where permitting any new discharge is not possible unless the Harbor's waters reach water 
quality standards or until the other conditions of the regulations are met. Neither of these conditions are 
likely to be accomplished in a reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CW A requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CW A and its 
Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemenkd that are below current background levels of copper, but above WQC. 
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This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than off set by the 
permanent removal of copper con tam ina ted sediments from the Harbor. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. Massachusetts guidelines to be considered include ambient air 
limits and noise levels. The Allowable Ambient Limits and Threshold Exposure Limits will be 
considered for alternatives involving air emissions. Revised TEF and the air dioxin guideline will be 
considered for evaluation of alternatives having air em iss ions. Noise levels wi II he 111 in im ized to the 
extent practicable. 

3.3 Remedial Action Objectives 

The remedial action objectives for this FS Addendum are taken directly from the 1990 ROD (EPA, 
1990). The remedial action objectives are based on the public health and environment risks posed by the 
Hot Spot sediment and the ARARs for the site. The objectives have been modified to reflect EPA's 
actions to date including removal of the Hot Spot sediment from the harbor and isolating them in a 
double-lined storage facility at the site. These initial remedial actions have served to protect public 
health and the environment while EPA, the state and the local community evaluate other potential long 
term solutions. 

The remedial action objectives have also been modified to reflect inclusion of an additional exposure 
pathway, inhalation. The remedial action objectives for the Hot Spot sediment are fisted below: 

I. Protect public health by preventing direct contact with the Hot Spot sediments and 
W' 2. Protect marine life by preventing direct contact with the Hot Spot sediments. 

In developing remedial alternatives to address these remedial action objectives, the FS Addendum will 
explore potential solutions that fall into two general categories of response actions, "removal" and "non
removal." These two categories will encompass the complete range of alternatives including no further 
action and on-site containment under the non-removal category. The removal category will include a 
wide range of alternatives including off-site containment, off-site treatment and on-site treatment. In 
evaluating the range of alternatives to achieve these remedial action objectives, CERCLA requires the 
alternatives use permanent solutions and innovative treatment technologies to the maximum extent 
practicable. In addition, preference should be given to alternatives that reduce the toxicity, mobility or 
volume of the contaminants through treatment. Additional details regarding the development and 
screening of the remedial alternatives is presented in Section 5 of this FS Addendum with the detailed 
analysis of the remedial alternatives presented in Section 6. 

3.4 Potential Sediment Target Treatment Goals 

The initial cleanup step of removing the Hot Spot sediment from the marine environment is complete and 
so the issue of cleanup levels is no longer relevant. However, the range of potential remedial alternatives 
developed and evaluated in Sections 5 and 6 of this FS Addendum will include some treatment 
alternatives, and so the issue oftarget treatment goals is relevant to those particular alternatives. 
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The applicability of the treatment goals is limited to remedial alternatives which employ on-site 

treatment technologies. OfT-site treatment technologies would treat the sediment in a manner which is 

consistent with the applicable federal, state and local regulations. The treatment process would be 

reflected in the facility specific (lperating permits. For example, a permitted off-site incineration facility 

would have to comply at a minimum with the applicable TSCA regulations including but not limited to 

the incineration requirements in Section 761.70. Included within these regulations is the requirement for 

99.9999% destruction. Also. the target treatment goals that are developed herein do not apply to the on

and off-site containment alternatives (e.g., capping the sediment in-place or disposal in a permitted off

site landfill). 

The results of the treatability studies demonstrated that the sediment treatment technologies were all 

effective in treating the sediments to varying degrees. The solvent extraction and thermal desorption 

separation technologies demonstrated on-site appear capable of separating the PCBs from the sediments 

to the 50 ppm level. Vitrification appeared capable of reducing PCB concentrations in the sediment to 

very low levels. The goal for PCB destruction for the on-site treatment technology is dependent on the 

method of destruction. Under TSCA, alternative disposal technologies for PCB contaminated dredge 

spoil are required to provide adequate protection of health and the environment. 

Heavy metals remain in the sediments after treatment for all of the technologies tested at the site. 

However, results of TCLP tests conducted on the treated sediments did demonstrate that leachate 
concentrations are with in regulatory I im its for all of the I is ted constituents. 
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4. HOT SPOT SEDIMENT TREATABILITY STUDIES 

The overall treatability study goal was to find a safe viable treatment technology for the Hot Spot sediments 
currently contained in the shoreline CDF just north of the Coggeshall Street Bridge in New Bedford, MA. 
This goal was developed by the forum group including representatives of EPA, the State DEP, other federal 
resource agencies, local community leaders and several community interest groups. The results of the 
treatability studies are being used by EPA to support selection of a remedy for the Hot Spot sediments. This 
remedy will be selected by EPA with input from other members of the forum group on a full range of 
remedial alternatives including no further action and several treatment and non-treatment (containment) 
approaches. 

4.1 Treatability Study Test Program Overview 

The treatability study program was initiated in early 1995 with the field testing occurring in late fall 1995 
through 1996. The range of technologies tested during the treatability study program included: 

'(i) solidification/stabilization (S/S); (ii) contaminant destruction; and (iii) contaminant separation and 
destruction processes. The two stage contaminant separation and destruction technologies were selected for 
two of the studies to evaluate the contaminant removal and the subsequent chemical destruction processes 
separately. It was also recognized that a final treatment step of SIS may be required to immobilize the 
heavy metals in the treated solids that may not be treated by the separation and/or contaminant destruction 
processes which often only treat the PCBs and other organics. 

4.1. I Treatability Study Objectives 

The overall approach for the treatability studies was developed by members of the community forum group 
discussed above. This group was established to support development of a cleanup solution for the Hot Spot 
sediments. The test objectives for the treatability testing program were based on the group's overall project 
goals and included: 

I. Evaluate/quantify the effectiveness of chemical destruction and/or separation with chemical 
destruction technologies to treat PCBs and heavy metals present in contaminated Hot Spot 
sediments. 

2. Quantify the disposition of key constituents to support mass balance evaluations. 
3. Identify potential environmental and/or engineering constraints related to the use of destruction 

and/or separation with chemical destruction technologies to remediate site sediments. 
4. Produce data of sufficient quality such that different treatment processes can be evaluated relative 

to each other. If required, data may be used to assess the risks associated with treatment system 
operations and the disposaVstorage of treatment residuals. 

5. Evaluate the viability of chemical destruction and/or separation with chemical destruction processes 
to be scaled-up to full-scale operations including the overall development time-frame and estimated 
full-scale treatment costs. 

6. Characterize the operational hazards associated with full-scale implementation of the chemical 
destruction and/or separation with chemical destruction process. 

7. Evaluate the performance of chemical destruction and/or separation with chemical destruction 
processes against the nine detailed evaluation criteria contained in the National Contingency Plan 
(NCP), including the ability of chemical destruction and/or separation and chemical destruction to 
reduce the toxicity, mobility, and volume of the hazardous constituents. 
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4.1.2 Treatability Study Program 

The contaminant destruction, and contaminant separation and chemical destruction technologies were 
tested on-site with pilot scale treatment units. For technical approaches that combined separation and 
subsequent contaminant destruction, the processes were tested together as a single test. This provided 
information as to the completeness of the treatment approach and was designed to highlight any potential 
difficulties that could be encountered in trying to combine the treatment processes. 

Foster Wheeler selected three firms to participate in the pilot scale test program. The potential opportunity 
to participate in this test program was nationally advertised in the Commerce Business Daily (CBD). Sixty 
firms requested the bid documents from Foster Wheeler. The selection of the three firms was primarily 
based on technical approach and relevant experience. One of the initial three firms later withdrew the 
proposal and a second procurement was initiated to secure an alternate third pilot scale vendor. This second 

, procurement was quite similar to the first and resulted in the award of a subcontract. 

In addition to the three proprietary technologies mentioned above, several S/S technologies were tested on
site at the bench scale- using two proprietary admixtures and a mixture consisting primarily of Portland 
cement and absorbent clay. The two proprietary admixtures were chosen from several proposals which 
were submitted in response to a nationally advertised opportunity in the CBD. Again, the primary basis for 
selection was technical approach and experience. 

The details of the treatability study program are discussed in the following subsections. Section 4.1 
discusses the test objectives and summarizes how each process was evaluated. The technologies that were 
tested are briefly summarized below. The details of operation and the findings of each pilot study are 
discussed in the subsection referenced in parentheses. A summary of the pilot study findings is included in "II·IP" 
Section 4.2. 

• Ionics RCC and CRTI - a two stage process involving contaminant removal using solvent 
extraction, and the subsequent chemical destruction of chlorinated organics, including PCBs, using 
sodium and ammonia as reducing agents (Section 4.4) 

• Geosafe - a single stage contaminant destruction process using pyrolitic vitrification (high 
temperature melting in the absence of oxygen) to destroy and demobilize organic and inorganic 
contaminants (Section 4.5) 

• SAIC/Eco Logic - a two stage process involving the thermal desorption of organics from the 
sediment and subsequent gas phase reduction using high temperature in a reducing (hydrogen) 
atmosphere (Section 4.6) 

• Solidification/stabilization - sediment was mixed with various reagents, allowed to solidify and 
tested to determine whether the mobility of contaminants was reduced (Section 4.7) 

The evaluation process for each technology was based on the analytical chemistry results for the various 
process outputs and engineering evaluations of the process mechanics and operations. To maintain 
consistency in evaluating the processes and to ensure that the quality of data were acceptable for the project 
objectives, a rigorous analytical and quality control program was implemented. This analytical program is 
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discussed in Section 4.3. Results of some of the quality control measures are also discussed in Section 4.3. 
An overall discussion of the treatability study testing, including a summary of the strengths and limitations 
of each process and specific implications for full-scale application is included in Section 4.2. 

This section (Section 4) includes significant detail for each of the technologies tested during the treatability 
studies. The discussions in Sections 4.4 through 4. 7 include significant details on the process descriptions, 
pilot scale testing procedures and findings, as well as assumptions for full-scale implementation. This level 
of detail may not be of interest to all readers. Accordingly, Section 4.2 includes a summary overview of 
each of the technologies. Similarly, Section 4.3 includes a fairly detailed discussion of the analytical 
methods and quality control procedures implemented to ensure that the data collected during the treatability 
studies were representative and comparable. This level of detail regarding analytical methodology and QC 
results may not be of interest to all readers. 

4.2 Summary of Treatability Study Results 

The following subsections briefly discuss and summarize each of the treatability studies and highlight 
the strengths and limitations of each process. It is important to note that many of these limitations are 
not necessarily inherent in the technical approach. Rather, many of the limitations noted are in areas 
where pilot scale testing indicated that additional process engineering, development and testing would be 
required. The results are discussed at a summary level relative to the overall objective of finding a safe, 
viable non-incineration technology effective for treating the Hot Spot sediment. Where appropriate, the 
subsections identify further work required during the pre-design and design phases of work before full
scale implementation could be satisfactorily realized. 

This section is intended to provide an overview and summary level discussion of the treatability study 
testing relative to the remedial technology and remedial alternative considerations discussed in Sections 
5 and 6, respectively. At a summary level, this section may suffice for some readers to provide a basis for 
the discussions and conclusions presented in Sections 5 and 6. For those who are interested in the 
specific details and pilot study testing, refer to the appropriate subsections (4.4, 4.5, 4.6 and 4.7) below. . . 

Similarly, detailed discussions of full-scale costing is provided in the appropriate full-scale 
implementation subsection with only summary level discussion included in this section. 

4.2.1 Solvent Extraction/Solid Phase Chemical Destruction (Ionics RCC/CRTI) 

Both the Ionics RCC and CRTI processes were effective in treating the PCB contaminated Hot Spot 
sediment. The Ionic RCC solvent extraction process effectively treated the Hot Spot sediment to PCB 
concentrations less than 50 ppm with five to six extraction cycles. With additional extraction cycles (eight 
to nine), the process appears capable of treating the sediments to concentrations below 10 ppm. The 
residual solids from the solvent extraction process passed TCLP testing for heavy metal contaminants and 
would, therefore, require no further treatment for metals prior to disposal. The solvent extraction process is 
a non-thermal process and does not appear to produce undesirable organic by-products, nor does it require 
an extensive off-gas treatment system. 

The scale up plan for the Ionics RCC process looks positive and includes many pieces of equipment that are 
routinely available, It is noted that one of these items (the dryer) is a long lead item which can take six 
months to obtain. As a result, it may take up to 18 months to design and fabricate a solvent extraction unit. 
This is not seen as a serious limitation. 
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The CRTI Solvated Electron Technology process effectively destroyed PCBs in the concentrated oil 
product generated from the solvent extraction process. Given enough sodium, the reaction appears to 
destroy the PCBs to the I to 5 ppm range. This solid phase chemical destruction process is chemical in 
nature rather than thermal. As a result, the undesirable organic by-products, such as dioxins and furans, 
which can be generated by the thennal processes, do not appear to be a significant concern for this chemical 
treatment process. 

The pilot study testing did identity materials handling issues associated with the CRTI solid phase chemical 
destruction treatment process and equipment. During the pilot test, the feed mechanism difficulties were 
partially mitigated by over-dosing with sodium. This resulted in treated material containing reactive 
untreated sodium and caustic sodium amides. Resolution of these issues would be required prior to 
implementing full-scale treatment using this technology. These issues are briefly summarized as follows: 

' • The CRTI pilot unit feed mechanism required modification in the field to handle the semi-solid material 
generated during the solvent extraction process. Similar modifications or methods to keep the oil 
extract in liquid form will have to be developed and tested to ensure effectiveness for the full-scale unit. 
Difficulties with the feed mechanism caused cross contamination of the treated product. This cross
contamination was addressed with additional sodium and modifications to the quenching (to stop the 
chemical reactions) sequence. 

• During the pilot study testing, the material was over-dosed with sodium in order to obtain the desired 
PCB results (non-detect). The treated residual had unreacted sodium and sodium amides, making the 
residual material both reactive and caustic. The reactive and caustic properties were effectively 
neutralized with the addition of an acidic aqueous solution. However, the resulting material was an 
aqueous slurry rather than the anticipated, easier to handle, inert solid. Additional testing should assist 
in determining the appropriate amount of sodium relative to the concentration of PCB in the untreated 
material. Whether the material can be effectively treated to trace levels of PCBs without being reactive 
or caustic needs to be formally demonstrated. 

• As a result of the difficulties associated with the amount of sodium required to treat the PCBs, the 
chemical and physical composition of the CRTI treated product cannot be accurately determined. 
Without this characterization, it cannot be determined whether the CRTI post-treatment product will 
require additional treatment prior to disposal or whether the material can be disposed of on-site without 
additional treatment. 

The CRTI treated material handling issue is significant because it could impact the ultimate viability of the 
CRTI process. In summary, the reactive dry solid product produced during the pilot study may not be 
appropriate for disposal in an on-site CDF and may pose a potential risk to worker health and safety. The 
neutralized aqueous slurry mixture of salt and oil produced during the pilot study was similarly not suitable 
for on-site disposal. In fact, the only .acceptable disposal method for this material may be off-site 
incineration. 

The information required to address these issues can be gathered during the design process. Also, the 
design of the Ionics RCC and CRTI processes should include a detailed hazard plan and analysis given the 
hazardous nature of the various process and reagents used. These reagents include diisopropylamine, 
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sodium, and ammonia. While these materials are routinely used in industry, their application to hazardous 
waste cleanup is still somewhat new. 

4.2.2 Vitrification (Geosafe) 

Pilot scale testing demonstrated that vitrification can successfully "melt" Hot Spot sediment into an 
essentially inert block of glass. Analysis of the resulting glass product indicates that PCBs and other 
organics are no longer present in the glass matrix and that the remaining inorganics are not leachable in 
quantities above relevant regulatory criteria. 

The vitrification pilot study did identify some specific matrix related difficulties in treating the Hot Spot 
sediment which would require resolution and additional testing prior to full-scale implementation. 
Specifically, the process off-gas data from the pilot study indicate that a significant portion of the PCBs 
were desorbed from the sediment rgtber than destroyed or immobilized in the vitrified product. The data 

, also indicate that the process produced organic by-products, including dioxins and furans, that required 
treatment in the off-gas system. 

It appears that the operational difficulties experienced during the pilot test were directly related to the 
sediment matrix. That is, the sediment contains a large proportion of water (approximately 50 percent) and 
is very finely grained. This caused the sediment to become "fluidized" during the melting process, releasing 
significant amounts of steam and particulate to the off-gas stream. Under these circumstances, organic 
compounds were released with steam from the perimeter of the melt rather than remaining entrained in the 
sediment matrix. The organic compounds in the steam/particulate phase were then no longer available for 
treatment in the melting process and were subsequently transferred and treated within the off-gas treatment 
system. 

Geosafe believes that these operational difficulties can be successfully overcome by dewatering the 
sediments to a moisture content on the order of 10 percent and staging the sediment prior to full-scale 
treatment. Foster Wheeler similarly agrees that steps can be taken to improve destruction and removal 
efficiencies and to minimize the generation of undesirable organic compounds such as dioxins and furans in 
the vent gas stream. However, the ability of the dewatering techniques to reduce the sediment moisture 
content to the desirable level and whether dewatering the sediment will be sufficient to resolve the matrix 
related difficulties have yet to be determined. 

Geosafe recommended that full-scale implementation of this technology would require, at a minimum, a 
dewatering system that could reduce the moisture content of the sediment to the range of 10 percent. Foster 
Wheeler believes the most effective means of reaching this moisture content is through the use of a thermal 
dryer. In addition, an off-gas treatment system including a thermal oxidation unit may also be required to 
destroy any remaining organic compounds prior to releasing the gas from the vitrification process to the 
atmosphere. The off-gas system would also be used to treat off-gas from the thermal dryer unit. 

The full-scale implementation scenario presented in Section 4.5 was developed by Foster Wheeler with 
initial input from Geosafe. The approach contained in Geosafe's report did not account for the methods that 
would be required to dewater the sediment to the 10% moisture range, the high potential for volatilization of 
PCBs from the sediment during material handling operations, and the potential need for an enhanced off-gas 
treatment system. Given the nature of these potential concerns, Foster Wheeler has included an enhanced 
off-gas treatment system in the full-scale treatment approach. This off-gas treatment system would 
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potentially apply to both the dewatering and vitrification process units. Additional pilot scale testing during 
the design phase, not the remedial action phase, would ultimately determine the level and type of off-gas 
treatment system required for full-scale implementation. 

The amount of pre-design testing that would be required is an area of technical difference between Foster 
Wheeler and Geosafe. In summary, Geosafe believes their experience in implementing vitrification 
provides them with a reasonable basis for the conceptual full-scale plan presented in their report. Foster 
Wheeler does not question the number of times Geosafe has implemented vitrification at the bench, pilot 
and full-scale. Rather, we believe the results of the Hot Spot treatability study should be weighted heavily 
in considering potential full-scale application of vitrification to the Hot Spot sediments. Until proven 
otherwise in a comprehensive design scale testing program, a conservative technical approach is warranted. 
The pilot study testing that would be conducted during the design process should address the following data 
gaps prior to considering full-scale implementation: 

• The effects of dewatering the sediment on the production of dioxins and furans. 

• Process treatment (contaminant destruction) within the vitrification process versus through the off-gas 
collection and treatment system. 

• Off-gas treatment equipment that will be required to meet emissions criteria. 

This additional pilot scale testing could be conducted during the design phase of the clean-up prior to full
scale implementation. However, additional testing does not guarantee that vitrification will prove to be a 
viable alternative for the Hot Spot sediment. Should vitrification be selected as the proposed remedy, it 
may be advisable to have a back-up or contingency plan in place in the event that design scale vitrification 

.._,. 

testing were to be unsuccessful. ,_. 

4.2.3 Thermal Desorption/Gas Phase Chemical Destruction (SAIC/Eco Logic) 

Pilot scale testing demonstrated that the Eco Logic treatment process was successful in: (i) separating 
the PCBs from the Hot Spot sediment with the thermal desorption unit and (ii) destroying the PCBs 
(separated by thermal desorption) in the gas phase using the reactor system. The thermal desorption unit 
did not perform as well as expected; however, it was demonstrated as being capable of treating the 
sediments to an average residual PCB concentration of 52 ppm from an average initial PCB 
concentration of 5,700 ppm. The treated sediment PCB concentrations were higher than SAIC/Eco 
Logic had initially expected. Several difficulties were encountered in operating the thermal desorption 
unit that may have contributed to lower treatment efficiencies. These difficulties included: 

• Initial difficulties reaching the design operating temperature 
• Sediment throughput at 40% of the design capacity 
• Particulate buildup within thermal desorption unit 
• Loss of molten tin during treatment operations 
• Mechanical breakdown of the exit system for the treated solids 

The gas phase reactor and off-gas treatment systems performed well during the treatability study, both 
mechanically and from an effectiveness perspective. The gas phase reactor, in combination with the 
downstream off-gas treatment system, was capable of achieving a gas phase PCB destruction efficiency 
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of approximately 99.999 to 99.99989%, depending on the calculation method. The OREs are slightly 
less than the 99.9999% (6 nines) required of incinerators. 

Sampling of the system gases was performed at several locations to assess whether the TRM and reactor 
processes were creating dioxins and/or furans. The vent gas data from the TRM suggest that, despite the 
hydrogen atmosphere within the TRM, the process may generate dioxins and furans during the 
desorption process. Sampling limitations precluded fully assessing this possibility during the pilot scale 
test. Should the production of dioxins and furans during the process require a complete quantitative 
assessment, additional testing would be recommended. 

Sample data from the thermal oxidizer off-gas (collected isokinetically and therefore, not limited by 
sampling constraints), were used to evaluate the degree to which dioxins/furans were ultimately treated 
within the overall system. The overall system ORE for these compounds indicate that the processes were 
effective in treating these compounds (99;9996% ORE on Toxicity Equivalency basis, and 99.9925% 
ORE on a total mass basis). 

It is important to note that the size of the Eco Logic pilot scale treatment system did not allow for the 
collection of isokinetic (flow representative) samples at intermediate gas phase process points 
(e.g., before the reactor and after the reactor and scrubbers). The treatment system was modified by 
SAIC/Eco Logic to collect grab type samples (non-isokinetic) of the gas at these intermediate locations. 
This was done to gather as much information as possible with the hope that, at a minimum, the data 
could be used in a qualitative manner. Given the limitations of these intermediate sampling locations, 
the data collected cannot be used to support absolute conclusions regarding such issues as dioxinlfuran 
production within and/or downstream of the thermal desorption unit. More importantly, the data 
collected at the point of release to the atmosphere (collected isokinetically) does indicate that the overall 
processes are effective in treating these compounds, and that the process only released trace amounts of 
dioxinlfurans during the course of the New Bedford Harbor pilot scale treatability study (approximately 
15 pg/hr). The concentration of dioxin TEQ at the vent gas outlet was 0. I 0 pgldsm3, only slightly higher 
than the OEP ambient air guideline of0.045 pg!m3 TEQ. It is expected that dispersion at the stack outlet 
will be sufficient such that ambient concentrations Will not exceed the guidance level. 

The gas phase reactor was determined to produce naphthalene and benzene during the chemical 
destruction process. A multi-component gas phase treatment system downstream of the process reactor 
would be required to treat the off-gas for full-scale operations. While a portion of the process off-gas 
could be recycled through a catalytic steam reformer, an excess gas burner operated in conjunction with 
a process boiler would be used to provide final treatment of the gas prior to atmospheric release. The 
excess gas burner would have to be designed to comply with applicable air standards. Thermal energy 
from the excess gas burner could also be used within the overall process to reduce treatment costs. 

The Eco Logic technology also has potential application to the PCB residuals from other separation 
processes, including the solvent extraction process tested earlier in the treatability study program. A 
combination of the two technologies would eliminate the initial EcoLogic thermal desorption step on the 
wet sediment. Rather, the Eco Logic process would only be applied to the oily residue that is the end 
product of the solvent extraction process. EcoLogic would use either the Sequential Batch Vaporizer or 
direct injection into the reactor system to introduce the concentrated oil for treatment. This approach 
may rate higher on the implementability scale, given the difficulties encountered for the thermal 
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desorption process during the New Bedford Harbor treatability study, and that Eco Logic's experience 
base is more heavily weighted to this type of application. 

Eco Logic is continuing the testing of a full-scale TRM at a site in Canada. The results presented by Eco 
Logic to date indicate the process has treated 1,500 tons of sediment type waste over the past several 
months.· The process has reportedly been used to treat waste solids contaminated with PCBs up to 170 
ppm, down to levels on the order of I to 5 ppm. 

4.2.4 Solidification/Stabilization 

Based on the data received from the bench scale treatability study, it does not appear that 
stabilization/solidification is a viable treatment method for the Hot Spot sediments. At the mix ratios 
tested, the admixtures did not significantly lower the leachability of the PCBs and, in most cases, 
increased the leachability. A high reagent to sediment ratio may decrease the leachability of the PCBs, 
however, the treatment cost would also increase as well as the volume of material which must ultimately 
be disposed. 

Solidification/stabilization may be an appropriate treatment technology to consider for heavy metals 
contamination. Available data indicate that TCLP metals concentrations are not likely to be of concern 
in untreated sediment or in the treated material resulting from the PCB treatment processes. However, 
should heavy metals be of concern at a later date, solidification/stabilization appears to be a viable 
treatment option for further consideration. 

4.2.5 Summary of the Treatability Study Findings 

The technologies tested during these treatability studies included separation using solvent extraction and 
thermal desorption, contaminant destruction using vitrification, solid phase chemical destruction and gas 
phase chemical destruction. Solidification and stabilization of the sediment was also tested and found to 
be unsuccessful. The solvent extraction and solid phase chemical destruction processes were the two 
technologies that did not involve thermal processes to treat the sediment. 

With the exception of the solidification, each technology was found to be somewhat successful in 
treating the Hot Spot sediment. Each technology appears to be capable of producing a treated product 
with less than 50 ppm PCBs and that passes TCLP leaching criteria. Note that the average treated 
sediment concentrations were slightly greater than 50 ppm for the thermal desorption process, this 
appears to be related to operational difficulties encountered during the treatability studies and can likely 
be improved with additional engineering controls. 

The vitrification process desorbed significantly more PCBs to the vent gas stream than initially 
anticipated and also produced dioxins and furans. A thermal dryer and an off-gas treatment system could 
potentially reduce these difficulties. However, significant additional testing would be required to ensure 
adequate resolution of these issues prior to full-scale implementation. 

The thermal desorption process could not be definitively assessed with respect to the creation of dioxins 
and furans due to sampling limitations. The available data do indicate that the formation of dioxins and 
furans is a strong possibility using this thermal process. To obtain additional quantitative data, additional 
testing would be required. Not withstanding this, if there is a zero tolerance for the creation of dioxin 
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and/or furans, as opposed to thermal separation of the trace levels that are present in the Hot Spot 
sediment, then thermal separation is likely to be somewhat problematic during full-scale implementation. 
It is also important to note that, from a technology perspective, if these compounds are present in the off
gas, effective means are available to significantly reduce their concentrations. These control 
technologies are well developed, readily available and would also be used, in many cases, to control 
particulate and/or heavy metals that will be emitted in the off-gas stream during thermal desorption. 

The treatability study program was successful in finding treatment technologies capable of treating the 
Hot Spot sediments. The program was also effective in highlighting specific areas where processes 
required further development to ensure that implementation could be conducted in a safe and 
environmentally compliant manner. 

This testing program also provided an indication of cost for treatment and demonstrated that it would 
take several years to implement each technology. The "treatment" only costs for Geosafe are estimated at 

' $1,149 per ton and would take 5 to 6 years to implement. The costs for treatment only for the 
combination of Ionics RCC and CRTI ($721/ton) is not dramatically different than the estimated costs 
for treatment with the EcoLogic process ($617/ton). Both treatment processes would take approximately 
three years to implement from the date of contract award. 

It is also important to look at the total estimated costs for treatment in Section 6 as there are other cost 
components in terms of site facilities, materials handling and air monitoring that significantly influence 
the overall treatment cost. In doing so, the apparent cost advantage for treatment only is greatly 
narrowed by these other costs as the total remedial alternative costs for lonics RCC/CRTI and EcoLogic 
are $27.IM and $26.3M, respectively. It is also important to note that the level of accuracy used in the 
Feasibility Study costing process is plus 50 percent, minus 30 percent. As a result, these two costs are 
essentially the same and other evaluation factors should play a larger role than cost in the evaluation of 
the remedial alternatives. 

In summary, there are several viable treatment approaches that can be. constructed out of the mix of 
technologies tested. However, each of these approaches has its own particular iimitations that will 
require time, money and effort to resolve prior to and during implementation. 

4.3 Analytical Methods and Quality Control 

Much of the treatability study evaluation process was based on the results of laboratory analyses of the 
various treatment process outputs. In order to ensure that the data were comparable and of known 
quality, standard analytical methodologies were used for sample analyses and a rigorous quality control 
(QC) program was implemented to quantitatively measure laboratory performance. The following 
subsections discuss the analytical methods and the quality control procedures. Differences in analytical 
methodology and their specific application to the treatability study are discussed below. Specific QC 
findings relative to the overall treatability study program are also discussed in this section. Individual 
data points and how they were used in the evaluation process are discussed in the individual vendor 
reports included in the Data Compendium. Laboratory data for the samples collected during the program 
are also included in the Data Compendium. 

In general, the analytical results were found to be comparable and acceptable for the purpose of assessing 
process performance. Differences in methodology, where noted, do not appear to be significant relative 
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to the overall test conclusions (summarized in Section 4.2). The results of the QC program confirmed 
that, overall, results were comparable and accurate for their intended use in an engineering evaluation. _.,;: 
As discussed in more detail below, some quality control results exceeded established criteria, resulting in 
some data being considered "estimated". Although, these estimated results do not pose a significant 
concern from an engineering point of view, the potential variability associated with individual data 
points should be understood prior to using the data to assess human or ecological risk. Should the data 
be used for risk assessment purposes, a more thorough review of each data point is recommended. 

4.3.1 Analytical Methods 

The analytical methods used for the samples collected during the pilot study testing are summarized 
below. Several analyses were considered more heavily in the evaluation process, specifically, PCBs, 
dioxins and furans, and in some matrices, TCLP metals. These analytical methods are discussed in more 
detail below. 

With the exception of those routine matrices analyzed for semivolatiles and metals using the EPA 
Contract Laboratory Program (CLP), samples were analyzed by subcontractor laboratories selected based 
on their expertise with· the specific methodology and/or matrix. 

In addition to the analytical program described in this section, an on-site laboratory was used to perform 
screening level analyses for PCBs, percent solids, and pH. An off-site laboratory provided fast 
turnaround analyses of approximately I 0 percent of the on-site samples to confirm the screening level 
results. On-site screening and off-site fast turnaround results were used to optimize operating parameters 
in the field and were not used in the overall process evaluations. However, where the on-site data 
provide additional summary level information on the process performance, they are presented in the 
individual evaluation sections. Data used in the evaluation of the pilot processes were considered 
"Performance" level data and are further discussed below. 

4.3.1.1 Solid and Liquid Analytical Methods 

Solid and liquid matrices were analyzed by the methods listed in Table 4-1. Subcontractor laboratories 
are also listed in Table 4-1. Where possible, the analytical methods were intended to be similar to the 
EPA CLP program. The CLP program was designed to standardize the analytical methods and reporting 
requirements regardless of which laboratory performed the analysis. Such standardization was useful in 
maintaining consistency throughout the duration of the treatability study testing (approximately May 
through November, 1996) and also facilitated data validation in accordance with EPA Region I 
guidelines. Where necessary, due to analytical requirements or matrices, CLP guidelines were modified. 
Where no CLP method was directly applicable, EPA approved methodology was used, as noted in Table 
4-1. PCBs, dioxins and furan, and TCLP were key analyses used in the treatability study evaluation 
process. These key analytical methods are discussed in more detail below. 
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Table 4-1 
Summary of Analytical Laboratory Methods for Solid and Liquid Matrices 

OLM03.0 modified to analyze for PCBs only Ceimic, 
··sv6'c~·*··································· .. ··oLMo'3·:a············ .. ·············· .. ···- ........................................................................ C.LP·:·c~-i~1·i~;··IEA-CT 
··························································································································································································-·································································-· 
TAL Metals* ILM03.0 CLP, Ceimic, IEA-CT 

__ g_i_?.~.~~-~ .. ~~~9 ... F..~.r-~~-~ .............. f.:.~.~--~.:~.~?.?. .. ~.??.9. ...................................................................................... Tr_i_~-~-~-~-~-'--·~-~~-~---························· .. ···· 
PCB Isomers EPA Method 680, modified to report total mono Triangle, Alta 

1 .. ::.: .. ,·~··-.: .............................................. ~~~.:.?.~~~ .. ?..:~.~--i~.?.~.~~~ ...................................................................................................................................................... , 
.. !..~~~--~~?.~.~.e.~~-i?.~~-~J. .......... E.:.~.~--~-e.~.~.?.?. ... ~.~-~--~-(.?!::.~.~-~ ... ~!~!::.~.~-~-:~ ....................................... ~.?.~P.~<:.~.e.·~ .................................... . 
TCLP (steel cage) 40 CFR Part 268, Proposed Rule- similar to EPA CompuChem 

Method 1311 modified with a steel cage to leach 
solidified samples whole rather than pulverizing first 

Oi I and Greas~ ......................... E.P·A-Met'hod .. 4T3j .. (gravi.met·r-ic') .. modified.to·~~e············· .. c·c;·;~j)i'ic·h·e~1·;· IEA-CT 

............................................................. ~.e.~~X.~~-~-~ .. ~~!.?E.~?.: .. ~.~ .. ~~.e. .. ~~!E~~.!.~?.~.~?..~~-~~~-- ............................................................................................ . 
DIPA . EPA Method 8000, (GC/FID) Modified for DIPA Ceimic 

.. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::A~:t.B.::B.:~~~:?.:~::g~~f?.J~~!T~:~~:?.~~:f>.:::::::::::::::::::::::::::::::::::::::~::B.Y.:~::::::::::::::::::::::::::::::::::::::::::::::::::::::· 
EPA Method 350.2 Ceimic ........................................................................................................................................................................................... -................................................................. . 
ASTM Method 02216 All 

e EPA Method 325.2 IEA-CT 
·············································································································································································-································································· 

!fate ASTM Method 1757, A IEA-CT 
•oooooOooooOOooo•OoooooOOooOOOo 00 o•••oo••ooooOOO••-••••o••••••••O••oooooOooOOO•ooo•••o••oOOoooOOOooOOOooo••••ooooOOooOOOOoOO•••ooooOOooooooooo•••ooooO•ooo•••o•ooOOoooO••oo•••ooooO-•o•oooOoooO••oo•••••••••••ooooOOooo•••••••••o••• 0 0ooO••••••••oo••ooo 

Extractable Organic EPA Method 9020 IEA-CT 
Halide (EOX) 
Total disso·i-v~·a·:·a:i-i·ci"·······- .. E·PA .. Me1il·c;d··i·6o·.·i·;··i·6o:i:·'i'6o:3 .................................................. --.i.EA~cf·············· ................................ . 
suspended solids 
(TDS/TSS) ........................................................ E:rA:.'Metil·c;ds .. 9o4·o .. alid .. 9.o4s ............................................................. c~·iill.ic·;·n:~:A:~cf ........ .. 
*Soil and aqueous samples were analyzed through the EPA CLP program. Ana~vses for non-routine 
matrices were analyzed by a subcontractor laboratory and the methods modified for the unusual matrices. 
1 Com lete laboratory names and locations are iven below. 

The Foster Wheeler subcontractor laboratories used during this study and their location are listed as 
follows: 

Ceimic Corporation (Ceimic) Narraganset, R1 
lEA Corporation (IEA-CT) Monroe, CT 
Triangle Laboratories Inc. (Triangle) Research Triangle Park, NC 
Alta Analytical Laboratory (Alta) ElDorado Hills, CA 
CompuChem Environmental Corporation (CompuChem) Research Triangle Park, NC 
Halliburton NUS Corporation (NUS) Pittsburgh, PA 
Air Toxics Ltd. (Air Toxics) Folsom, CA 

Solid and liquid matrices were analyzed primarily to evaluate the disposition of PCBs, metals, and to a 
lesser extent, semivolatiles. TCLP and wet chemistry results were used to assess potential disposal 
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options for the various process outputs. Samples of sediment were also analyzed to provide input data 
for mass balance closure. 

4.3.1.2 Vent Gas Sampling and Analytical Methods 

Vent gas samples were collected by TRC using the stack gas sampling methodology summarized in 
Table 4-2. Where required by the method, the laboratory prepared the glassware, and prespiked the 
collection media prior to shipping to the field. TRC subsequently collected the samples, packaged and 
shipped the samples to the laboratory. Additional information on TRC's field procedures is provided in 
their reports included in the Data Compendium. Sample results corrected to the volume collected and to 
the total stack flow rates are also included in these reports. Collection and laboratory analytical methods 
are summarized in the Data Compendium. 

Table 4-2 
Summary of Sampling and Analytical Methods for Vent Gas Samples 

Dioxins and Furans 
PAHs 
Metals (As, Cd, Cr, Cu, Pb, Hg, Zn) 
Particulate 
HCI/Chloride 
Benzene 

EPA Method 23/EPA Method 1613A 
EPA Method 23/8270/T0-13 
EPA Modified Method 29 
EPA Modified Method 26A 
EPA Modified Method 26A 
EPA Method T0-14 modified for 
vent gas sampling 

Alta 
Alta/Air Toxics 
Triangle 
Triangle 
Triangle 
Air Toxics 

Complete laboratory names and locations are given in Section 4.3 .1.1 above. Vent gas samples were 
collected and analyzed to assess process performance and to measure gaseous releases to the atmosphere. 

4.3 .1.3 PCB Analyses 

The primary objective of the Hot Spot treatability study was to measure process effectiveness at 
removing and/or destroying PCBs. Accordingly, the PCB data were the most critical to the evaluation 
process. PCBs were analyzed using two different procedures, the first being the more conventional 
Aroclor analysis, the second being analysis for PCB isomer groups. In order to understand the different 
analytical methods, a limited understanding of the chemical structure of PCBs is needed. PCB is an 
abbreviation for polychlorinated biphenyl. The biphenyl group consists of two connected phenyl rings, with 
ten positions available for either hydrogen or chlorine atoms. The biphenyl group is illustrated in Figure 
4-1, the numbered positions indicate where chlorine atoms may be attached. 
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Figure 4-1 
Chemical Structure of a PCB Molecule 
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The number of chlorine atoms attached to the biphenyl group define the chlorination level of the biphenyl. 
For instance, two chlorine atoms attached to the biphenyl group would be a dichlorobiphenyl. The position 
of the chlorine atoms on the biphenyl molecule define the specific PCB compound or congener, for 

' instance, 2,4-dichlorobiphenyl. Because ten positions are available on the biphenyl group, there are 209 
different configurations for attaching one to ten chlorine atoms. Each specific chlorinated biphenyl 
compound (e.g., 2,4-dichlorobiphenyl) is referred to as a PCB congener. 

Each congener has its own unique chemical structure (specific number and arrangement of chlorine atoms) 
and therefore can be separated from other congeners on a gas chromatography column, based on its unique 
physical characteristics. Aroclors are specific mixtures of PCB congeners named after the average 
molecular weight of the mix (e.g., Aroclor 1242). PCB "oils" were mixtures of PCBs in solvent and were 
typically manufactured and used as Aroclor mixtures. These are mixtures of different PCB congeners that, 
when analyzed using a gas chromatograph (GC) equipped with an electron capture detector (ECD), 
provide a characteristic "fingerprint" pattern. Routine laboratory analysis looks for the characteristic 
Aroclor "fingerprint" pattern to identify and quantify PCBs. This is the most routinely used (and most 
inexpensive) method of PCB analysis. Total PCB concentrations are typically reported as the sum of the 
detected Aroclor concentrations. For New Bedford Harbor sediment, this convention has worked well. 
Aroclors 1242 and 1254 have been routinely detected in samples of harbor sediment and results from 
various sampling rounds conducted over the years have been reasonably comparable. 

A group of compounds with the same molecular weight and formula but different chemical structures (i.e., 
the same number of chlorine atoms, but in different positions on the phenyl rings) are called isomers. For 
PCBs, the isomer groups are named by the chlorination level (mono through deca). Because each isomer 
group has its own characteristic molecular weight, a mass spectrometer (MS) can be programmed using 
selected ion monitoring (SIM) to search for only that molecular weight. Results are reported as total 
monochlorobiphenyl through decachlorobiphenyl. Total PCBs are calculated as the sum of the detected 
isomer groups. The calculated concentration is reported as a total for that chlorination level or isomer (e.g., 
total dichlorobiphenyls). Selected treatability study samples were analyzed for PCB isomers. Results were 
reported for each mono through deca isomer group and as total PCB isomers. 

The isomer group analysis provided information relative to the distribution of PCB isomer groups 
irrespective of the Aroclor composition. The isomer group method of analysis was also useful for 
evaluating various intermediate and end point products from the pilot study treatment processes. 
Specifically, the data were evaluated to ensure that the treatment processes were actually removing or 
destroying PCBs, rather than rearranging their chemical configuration. Isomer group data were also useful 
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in reviewing air (stack sample) results, which are conventionally reported on a total isomer basis rather than 
by Aroclor, due to the potential for speciation in the gaseous phase. 

In addition to the Aroclor and isomer methods of analysis, it is possible to analyze samples for individual 
PCB congeners using gas chromatography in conjunction with the mass selective detector. This is a highly 
specialized analysis performed by only a few laboratories, usually in association with risk assessment, 
where the toxicity of individual congeners is of concern. Typically a subset of the 209 possible congeners is 
selected, based on toxicity, for this analysis. During this treatability study, selected samples were analyzed 
for PCB isomer groups. PCB congener specific analysis was not performed on samples collected during 
this treatability study. 

Where possible, Aroclor data were used in the treatability study evaluation process. These data were 
consistent and comparable with the available historical data. The Aroclor analysis is also the analysis 
typically performed under the CLP program. Therefore, consistent data sets could be relatively easily 

~ obtained from more than one laboratory throughout the duration of the testing program. In cases where 
there was the possibility that the process might be changing the PCB "fingerprint" pattern rather than 
actually destroying the PCB molecules, samples were also analyzed for PCB isomer groups. For the 
most part, the processes were not found to change the PCB (Aroclor) pattern in the solid and liquid 
outputs and the Aroclor data were used in the data evaluation process. 

PCB isomer group analysis is the approved EPA methodology for the analysis of vent gas samples. 
Aroclor analyses were not conducted for vent gas samples. Where it was useful to compare solid 
material PCB results with air sample PCB results, it was sometimes useful to consider the solid material 
isomer results in addition to the Aroclor data in the evaluation. Where this was done, both sets of results 
are presented for comparison. Isomer group data and Aroclor data were not sufficiently different to 

...., . 

change conclusions regarding process performance. ~· 

4.3.1.4 Dioxin and Furan Analyses 

Polychlorinated dibenzo~p-dioxins (dioxins) and polychlorinated dibenzofurans {flirans) are groups of 
compounds that are chemically similar to PCBs in that they are large organic molecules with many 
possibilities for chlorinated congeners. As with PCBs, the toxicity of the chemical is related to its 
specific chemical composition, with the 2,3,7,8 substituted congeners being more toxic than the others 
and 2,3,7,8-tetrachlorodibenzo-p-dioxin {2,3,7,8-TCDD) being the most toxic. The chemical 
compositions of dioxin and furan are shown in Figures 4-2 and 4-3, respectively. 
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Figure 4-2 
Chemical Structure of the Dioxin Molecule 
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Figure 4-3 
Chemical Structure of the Foran Molecule 
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The analysis for dioxins and furans is similar to that described above for PCB isomers and congeners. 
Samples were analyzed using gas chromatography in conjunction with high resolution mass 
spectrometry. Sample data were reported and used in the following three ways: 

• Fifteen individual 2,3, 7,8-substituted congeners were reported for each sample. 
• Toxicity equivalents (TEQs) were calculated for each 2,3,7,8-substituted congeners based on EPA 

toxicity equivalent factors (TEFs). This calculation reports a 2,3,7,8-TCDD TEQ for each 
2,3, 7,8-substituted congener based on the relative toxicity of the congener to 2,3, 7,8-TCDD. 

• Total concentrations were reported for each isomer group (e.g., total tetrachlorodibenzofurans). 

Similar to the analysis for PCB isomer groups, total dioxin and furan isomer groups (e.g., total TCDD) 
were identified by specific masses eluting from the GC column within a given retention time window. 
Total concentrations were calculated based on the response of a single congener within the isomer group. 
The identification and quantitation of the fifteen 2,3, 7,8-substituted congeners were based on SIM mass 
ratios and specific retention time. TEQs were calculated by multiplying the concentration of the specific 
2,3,7,8-substituted congener by the TEF factor given in Table 4-3. 
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Table 4-3 
2,3,7,8-TCDD Toxicity Equivalent Factors 

2,3,7,8-TCDD 1.0 
1,2,3,7,8-PeCDD 0.5 
1 ,2,3,4, 7,8-HxCDD 0.1 
1 ,2,3,6,7,8-HxCDD 0.1 
1 ,2,3, 7,8,9-HxCDD 0.1 
1 ,2,3,4,6,7,8-HpCDD 0.01 
OCDD 0.001 
2,3, 7,8-TCDF 0.1 
1,2,3,7,8-PeCDF 0.05 
2,3 ,4, 7 ,8-PeCDF 0.5 
1 ,2,3,4, 7,8-HxCDF 0.1 
1,2,3,6,7,8-HxCDF 0.1 

. 2,3,4,6,7,8-HxCDF 0.1 
1,2,3,7,8,9-HxCDF 0.1 
1 ,2,3,4,6, 7,8-HpCDF 0.01 
I ,2,3,4, 7,8,9-HpCDF 0.01 
OCDF 0.001 

Based on the definition ofTEQ, the TEQ of a sample is related to the concentration of2,3,7,8 substituted 
congeners and is not directly related to the total concentration of dioxin and furan in the sample. 

4.3.1.5 TCLP Analyses 

TCLP analysis is intended to simulate the leaching of contaminants from a material under landfill 
conditions. The leaching process involves mixing the sample in a slightly acid aqueous solution for a 
twenty four hour period. The resulting leachate is filtered and analyzed for contaminants of concern. 
Leachate from the samples collected during the treatability study were analyzed for PCBs, semivolatiles 
and metals using CLP protocol. As discussed above, the CLP analyses were chosen to provide a well 
documented, consistent analytical procedure, similar to the analyses conducted for the raw (not leached) 
samples. 

Samples were analyzed for TCLP primarily to evaluate the effectiveness of the process(es) at reducing 
the mobility of contaminants in the treated product. Accordingly, the samples analyzed for TCLP were 
primarily untreated and treated sediment. Results were compared against each other and, where 
appropriate, against the TCLP regulatory criteria. Several analytes are included on the CLP analyte list 
that do not have TCLP regulatory criteria, including PCBs. These are noted accordingly on the TCLP 
data summary tables included in Sections 4.4, 4.5, 4.6, and 4.7. Treatability study samples were not 
analyzed for TCLP volatiles, herbicides, or pyridine, as these were not of concern in the raw Hot Spot 
sediment. 

To fully evaluate the treatment processes, samples were leached using two methods. The first leaching 
method was in accordance with EPA Method 1311, where the samples is ground or pulverized to pass 
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through a 9.5 mm sieve and subsequently leached. The second method was used only for the solidified 
samples generated from the vitrification and solidification processes and involved suspending the sample 
whole inside of a steel mesh cage. The steel cage method is intended to simulate disposal of the 
solidified product in its unpulverized condition. The steel mesh cage allowed the surface of the sample 
to come in contact with the leaching solution to measure the effect of chemical leaching without physical 
weathering of the product. The steel cage leaching also provides some data regarding the integrity of the 
solidified material under leaching conditions. It is also important to note that the conventional EPA 
Method 13 I I is the promulgated method for waste disposal, whereas the steel cage method is in draft 
form only. 

TCLP Method 13 I l required that the sample be pulverized prior to leaching and was expected to give 
more conservative results than the steel cage method. In actuality, the results using the two different 
methods were not significantly different for the majority of analytes. Some metals results were higher 
for the steel cage than the conventional Method 1311, presumably due to contamination or interference 

, from the cage material. Based on these findings, and the fact that Method 13 I I is the promulgated 
method for waste, the data evaluation process focused on the results from the conventional ( 13 I I) 
analysis. 

4.3.2 Quality Control Procedures 

Several quality control (QC) procedures were implemented to quantitatively assess the quality of the data 
and to ensure that the data were acceptable for use, as determined by project objectives. These 
procedures are discussed in more detail in the following subsections. Quality control results and the 
overall fmdings relative to the treatability study program are discussed in this section. These following 
procedures were used to measure data quality: 

• Replicate (duplicate and triplicate) field sample collection to assess variability within pilot scale 
batches. 

• Replicate batch runs for each pilot scale process (see Sections 4.4, 4.5, 4.6 and 4.7 for additional 
detail). 

• Laboratory quality control measures, including calibrations, blanks, matrix spikes, matrix spike 
duplicates (duplicate samples for inorganics), internal standard spikes, surrogate spikes, and serial 
dilutions. 

• Performance evaluation (PE) samples. 

• Data validation. 

• Split sample analysis by the EPA Region I Office of Environmental Measurement and Evaluation 
(EPA-OEME). 

The results of these QC measures and the impact to the data used in the treatability study evaluations are 
discussed below. Specific data points and how they were used to evaluate the treatment processes are 
discussed in the vendor reports included in the Data Compendium and to a lesser extent in the data 
evaluation subsections of 4.4 through 4.7. 
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4.3.2. I Replicate Batches and Replicate Samples for Each Batch 

Each pilot scale test conducted a series of batches referred to as opt1m1zation or acclimation and 
performance. The specific operating conditions for these batches are included in the individual vendor 
reports included in the Data Compendium. In general, the optimization/acclimation batches were used to 
adjust operating parameters in support of developing "optimal" conditions. Analytical results were used 
by the vendors in cause and effect analyses as discussed in the reports. Optimization data were not used 
in the overall process evaluation. 

Performance testing was conducted by operating the process(es) under the same conditions for several 
batches to assess reproducibility. The exception was the Geosafe process which, due to the time required 
for a batch, had only one performance batch. Performance testing data were used in the overall 
evaluation of process effectiveness. Results from the different performance batches were used to 

, evaluate the consistency and reproducibility of the process. 

To assess variability within each batch, replicate (duplicate or triplicate) samples were collected where 
material volumes permitted. The results of sample and replicates of each performance batch are 
presented and discussed in the vendor reports. In summary, the data between and within batches 
indicated some variability that was attributed to the inherent variability in the initial feed sediment and to 
operating and sampling limitations. Results for some vent gas sampling locations were highly variable 
due to the inability to collect isokinetic (flow representative) samples. 

4.3.2.2 Data Validation 

Approximately 20 percent of the off-site analytical data were validated according to Region I Laboratory 
Data Validation Functional Guidelines for Evaluating Organic Analyses, Modified November I, 1988 
and Region I Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses, 
Modified February 1989. Validations were conducted at the Tier I and Tier II level in accordance with 
Region I Tiered Organic and Inorganic Data Validation Guidelines, July I, 1993. Validation of the 
dioxin and furan data was conducted by Lockheed Environmental in accordance with EPA Region l's 
Environmental Service Assistance Team Dioxin Data Validation SOP ESAT-01-0007 (12/20/95). In 
accordance with the SOP, the dioxin and furan validation was in accordance with Tier III guidelines. 
The validation guidelines were modified, as appropriate, to consider the elevated PCB concentrations in 
some samples, and the non-routine matrices and analyses. The validation process includes a detailed 
review of the various laboratory and field QC results, including PE samples. 

The data selected for validation were chosen based on its overall significance in the evaluation process. 
An emphasis was placed on data from performance batches and on key analyses for significant process 
outputs (treated sediment, process off-gas). In addition, data packages were selected from each 
subcontractor laboratory to provide an overall indication of laboratory performance for each matrix and 
analysis requested. 

The results of the data validation are detailed in memoranda (one memorandum per data package) 
submitted to EPA under separate cover. In summary, the data were found to be acceptable for the 
engineering calculations used to determine the effectiveness of the pilot processes. In several instances, 
the data were estimated due to difficulties associated with the specific sample matrices. 
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Data were qualified as "estimated" primarily due to matrix related analytical difficulties. Elevated 
concentrations of PCBs in some samples caused interferences with the semivolatile analyses, resulting in 
elevated detection limits. The oil matrices and the DIPA and ammonia used in conjunction with the 
Ionics RCC/CRTI processes caused other interferences and required matrix specific method 
modifications. In some instances, samples were extracted outside of holding times. The delay in 
analysis was caused by the need to develop sample specific analytical methodology. 

Overall, the validation results indicated that the data were acceptable for achieving project objectives; 
that is, the data were found to be acceptable for the engineering calculations conducted to support the 
evaluation of the effectiveness of the treatability study processes. The level of validation conducted for 
this effort (20% using Tier II guidelines) was appropriate for the intended use of the data. Should the 
data be used for quantitative risk assessment purposes, Tier III validation for each required data point 
(I 00%) would be recommended. 

'4.3.2.3 EPA-OEME Split Sample Results 

To provide an additional measure of quality control, samples were selected for analyses at the EPA 
Region I Office of Environmental Measurement and Evaluation (EPA-OEME) laboratory in Lexington, 
Massachusetts. This provided an independent analysis of samples for comparison with those analyzed by 
the Foster Wheeler subcontractor laboratories. Samples analyzed through the CLP (i.e. the laboratory 
was not subcontracted to Foster Wheeler) program were not split with EPA-OEME. The samples to be 
split were selected based on their importance in the overall evaluation process. The majority of samples 
chosen for splitting were the feed and treated sediment for PCBs as these were critical in the evaluation 
process. The frequency of split samples was greater at the beginning of the program and was decreased 
over time as the split sample results confirmed that subcontractor laboratory performance was 
acceptable. 

In some cases, especially .with the vent gas samples, it was not physically possible to split samples. In 
these instances, the samples were extracted by the Foster Wheeler subcontractor labor~tory and the . 
extracts were split and shipped to EPA-OEME for analysis. In this manner, the subcontractor analytical 
methodology was confirmed. In addition, the Foster Wheeler subcontractor laboratory analyzed air 
samples for PCBs, dioxins, and furans using GCMS in SIM mode. Because EPA-OEME was not 
equipped to analyze samples using this methodology, other, more conventional analyses were selected 
for splitting. In this instance, samples were split for metals and PAHs instead of PCBs. The samples 
split from each pilot study are summarized in Table 4-4. 
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Table 4-4 
Summary ofEPA-OEME Split Samples 

Ionics RCC/CRTI 6 Feed sediment PCB Ceimic 
5 Treated sediment PCB Ceimic 
2 Polished oil (feed to CRT!) PCB Ceimic 
3 CRTI treated material PCB Ceimic 

Total: 16 
,·············································································· ································· ················································ 

Geosafe 

Total: 

SAIC/Ecologic 

Total: 

2 
4 

2 

I 
10 

_l 

2 

Feed sediment 
Partially treated (adjacent and 
beneath) sediment 
Vent gas condensate (aqueous) 
Air 
Air 

Feed sediment 
Treated sediment 

PCB 

PCB 
PCB 

Metals 
PAHs 

PCB 
PCB 

Ceimic 
Ceimic 

Ceimic 
Triangle 

Alta/ Air Toxics 

lEA- CT 
lEA- CT 

The results of the split sample comparisons are discussed in the following sections. The results are 
discussed for each analysis and, where appropriate, by sample matrix. In determining acceptability of 
split sample results, results were compared using Relative Percent Difference (RPD). RPD is calculated 
as follows: 

RPD = 100 x [(Subcontractor Laboratory Result)-(EPA-OEME Result)] 

Mean of Results 

In calculating RPD, the subcontracted laboratory result was used first in the equation. Therefore, a 
negative RPD indicates that the EPA-OEME result is the greater of the two. A positive RPD indicates 
that the off-site laboratory is the greater of the two. 

Samples selected for split sample analysis were chosen primarily to evaluate laboratory performance. 
The emphasis was on the crucial analysis (PCBs) for the Hot Spot sediment. For air samples, where the 
EPA-OEME laboratory was not able to perform the highly specialized PCB isomer analysis, other 
analyses were chosen (metals and PAHs) to provide an overall measure of laboratory accuracy. 

Solid and aqueous split samples were collected by homogenizing the sample and apportioning aliquots 
into separate jars for the different laboratories. The analysis of split samples was primarily intended to 
assess laboratory performance. Therefore, samples were chosen based on the potential for positive 
results and the need for sufficient sample volume for the desired analysis and reanalysis, if needed. 
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PCBs 

PCB split sample results are summarized in Tables 4-5 (lonics RCC/CRTI), 4-6 (Geosafe) and 4-7 (Eco 
Logic). In order to assess precision, RPDs were calculated and are presented in the tables. To assess the 
acceptability of split sample data, an initial criterion of 50 percent RPD was chosen as acceptable, 
requiring no further investigation. This 50% RPD criterion was based on the EPA data validation criteria 
for field duplicate samples analyzed by the same laboratory. It was expected that the 50 percent criterion 
would be too stringent for Hot Spot samples for several reasons. 

• The split samples were analyzed by different laboratories that may have used slightly different 
extraction and analytical methodology. 

• PCB analysis is sometimes slightly subjective especially where more than one Aroclor pattern is 
detected and requires quantitation. 

• The samples had high concentrations of PCBs and required several dilutions for quantitation, 
introducing additional potential for variability. 

Table 4-5 
PCB Split Sample Results for Ionics RCC/CRTI 

Ionics #I Feed sedtment 2,700 20,880 -154 
Ionics #2 Feed sediment 2,520 5,100 -68 

FW80 Ionics #3 Feed sediment 2,470 5,200 -71 
FWJJO Ionics #4 Feed sediment 2,430 4,500 -60 
FW109 Ionics #4 Feed sediment 2,430 4,800 -66 
FWI29 Ionics #5 Feed sediment 2,430 4,500 -60 

FW60 Ionics #I Treated sediment 12.8 10.3 22 
FW68 Ionics #2 Treated sediment 18.7 20 -6 
FWI26 Ionics #4 Treated sediment 5.1 3.6 35 
FW127 Ionics #4 Treated sediment 4.5 3.7 20 
FWISI lonics #5 Treated sediment 4.1 4.3 -6 

FWI04 Oil polishing optimization Raw oil 45,000 81,000 -57 
FWI68 Oil polishing verification Raw oil 32,800 62,000 -62 

FWI93 CRTI #5 Treated product 5.1 38 -153 
FW208 CRTI #6 Treated product 1.3 33 -185 
FW210 CRTI #7 Treated product 3.0 ND NC 

Results are reported in units of mglkg. 
ND =Not Detected 
NC =Not Calculated 
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Accordingly, the 50 percent RPD criteria was used only as a preliminary measure of acceptance. To 
further evaluate split sample results, especially those with RPDs greater than 50 percent, Foster Wheeler 
considered previous project experience involving over 1,000 PCB split samples analyzed by two 
different laboratories. In that study, approximately 75 to 90 percent of the split sample results had RPDs 
less than 75 percent. PCB split sample results are discussed in that context below. 

FW317 
FW335 

FW300 
FW303 

FW307 
FW322 
FW337 
FW341 

FW520 
FW534 

Results are re 

Table 4-6 
PCB Split Sample Results for Geosafe 

Geosafe batch #I Condensate (ug!L) 4,860 
Geosafe batch #2 Condensate ( ug/L) 2,850 

Geosafe batch #I Feed sediment (mglkg) 1,820 
Geosafe batch # I Feed sediment (mg/kg) 2,890 

Geosafe batch #I Adjacent sediment (mg/kg) 3.47 
Geosafe batch #I Beneath sediment (mg!kg) 440 
Geosafe batch #2 Adjacent sediment (mg/kg) 132 
Geosafe batch #2 Beneath sediment (mg/kg) 404 

Table 4-7 
PCB Split Sample Results for Eco Logic 

Eco Logic P3 Feed sediment 
Eco Lo ic Treated sediment 

in units of mg/kg 

5,600 
43 

12,000 
107 

PCBs in Treated Material 

OEME 
Total· 

6,400 -27 
5,900 -70 

4,800 90 
4,600 -46 

5.4 -44 
312 -34 
210 -46 
402 0 

-73 
-85 

Treated material results from the three treatability studies had relatively low PCB concentrations. Nine 
out often treated material results had RPDs less than 50 percent. Four of these had negative RPDs, four 
had positive RPDs, and one comparison was essentially the same for both laboratories, indicating that 
neither laboratory was repeatedly higher than the other. 

One treated sediment sample (FW534) had an RPD of -85%, with the OEME result being the higher of 
the two. This single discrepancy for treated sediment is consistent with the premise that I 0 to 25 percent 
of the split sample data will exceed 75 percent RPD. Furthermore, this particular split sample result may 
be, in part, due to sample variability. Field duplicate samples (analyzed by the same laboratory) 
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collected from the EcoLogic batches exceeded 50 percent RPD in two out of four batches (A3 - 65%, P2 
- 102%), indicating that the PCB concentration within the treated material may be more variable than 
initially anticipated. This material was expected to be well homogenized as a result of being treated 
inside of the TRM ball mill. It may be that PCBs were selectively condensing back on to treated material 
or other operational difficulties were causing incomplete mixing/treatment of material. 

PCBs in High Concentration Samples 

Results for other matrices, including feed sediment, oil, and condensate, where the concentration of 
PCBs was typically greater than 1,000 ppm (1,000 ppb for condensate) did not agree as well as those 
with lower concentrations. One split sample (FW49) RPD was -154%. This difference is attributed to a 
non-homogeneous sample and may be indicative of variability within the CDF, as discussed below. 
Excluding this unusual result, RPDs for the high concentration samples typically ranged from -27% to -
90%, and averaged approximately -62%. These results are consistent with the expectation that 75 to 90 

,percent of the results will have RPDs less than 75%. This indicates that, in general, the data are in 
agreement and acceptable for use. It was noted that RPDs for these split samples were consistently 
negative, indicating that the EPA-OEME laboratory results were consistently the greater of the two. This 
clearly indicates a bias. in the data, although which laboratory reported the more accurate results was not 
determined. 

Potential sources of bias are numerous, although, based on the relatively good agreement for samples 
with low concentrations, the bias does appear to be matrix/concentration related. It is interesting to 
consider that the EPA-OEME results were higher than both subcontractor laboratories (Ceimic and IEA
CT), although IEA-CT split sample data were limited. In conducting such a comparison, it is equally 
important to note that Ceimic and IEA-CT were using essentially the same method for analysis (modified 
CLP protocol). It is possible, that by using the same method, the laboratories introduced a similar bias. 
Bias may be introduced by extraction or cleanup procedures, instrument calibrations, or other variables. 

The actual source for the bias in high concentration samples was not determined as the RPDs were 
generally reasonable and did not appear to be a source of. concern. RPDs were typica11y only slightly 
higher than the 50 percent RPD criteria used by the EPA to validate duplicate samples analyzed by the 
same laboratory. Furthermore, because the significant split sample differences involved samples with 
relatively high concentrations of PCBs, the effect on the overall pilot scale evaluation was minimal. The 
ability of the pilot scale processes to successfully treat the sediment or oil did not appear to be directly 
related to the concentration of PCBs in the feed material. The potential that the high concentration 
samples could be biased low does not significantly affect the conclusions regarding pilot scale 
performance. The potential bias in feed sample data could result in underestimating destruction and/or 
removal efficiencies for the studies. However, such a bias would apply equally to the three processes, 
which, for the purposes of this study, were not significantly different from one another. 

Based on the split sample data for the feed material, it is possible that the Hot Spot chemical 
characterization discussed in Section 2.2 may be biased slightly low for PCBs. The bias does not appear 
to be large relative to the concentration of PCBs in the sediment and is not likely to be a factor in 
determining full-scale design parameters. As discussed in Section 2.2, the slightly higher PCB results 
determined for the third pilot study feed material were used for the full-scale analysis for each 
technology, thus eliminating attributing bias to one particular technology over another. The slightly 
higher results for the third study were more consistent with available historical data and were sufficient 

***** DRAFf FINAL ***** 
Rev -0 12130197 

097-043 4-23 



for the purpose of developing full-scale implementation requirements. As discussed in Section 2.2, 
historical data and the results for split sample FW49 (2,700 I 20,800 ppm, RPD==l54%) support the 
premise that "hot spots" exist within the CDF (possibly up to 200,000 ppm). This potential was 
considered in each treatment technology evaluation and does not significantly affect the conclusions 
regarding treatment effectiveness. 

PCBs in CRTI Treated Product Samples 

Three CRTI treated product samples were split for PCB analysis (FW193, FW208, and FW210) and are 
summarized in Table 4-5. The split sample results and the associated RPDs for these samples did not 
agree well. These samples were an aqueous slurry resulting from the neutralization of the oily solid 
matrix generated by the CRTI process. If left standing, this product would separate with a floating oil 
layer. The difference in split sample concentration is attributed to two different approaches to the 
analysis by the laboratories. The subcontractor laboratory mixed the sample and took a homogenous 

, aliquot for extraction. The EPA-OEME laboratory allowed the sample to stand and extracted the floating 
oily layer. The PCBs remaining in the CRTI treated product following dechlorination are likely to be 
concentrated in the oily fraction of the sample, accounting for the difference in reported concentrations. 
Results from both laboratories support the conclusion that PCBs were destroyed by the CRTI process. 

Vent Gas Split Samples 

Results from the vent gas split sample comparison are presented in Tables 4-8 (metals) and 4-9 (PAHs). 
True split samples (same point in time) could not be taken of the vent gas due to sampling limitations. 
As an alternative, the samples were prepared by the Foster Wheeler subcontractor laboratory and the 
prepared extract/digestate was shipped to EPA-OEME for analysis. 

Metals split sample data are provided in Table 4-8. The mercury sample consisted of five separate 
samples for analysis: 

• A portion of the digestate from the front half (FH) of the sample train. The front half consisted of a 
sample filter and associated acetone rinse. 

• The impinger solution from the back half (BH) of the sample train. 
• The impinger solutions from three mercury specific impingers contammg I) potassium 

permanganate/sulfuric acid (KMn04/H2S04), 2) hydrochloric acid (HCI), and 3) nitric 
acid/hydrogen peroxide (HN03/H202). 
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Table 4-8 
Summary of Metals in Air Split Sample Data 

Sample ID- Gl-2-SS 

Hg 

As 
Cd 
Cr 
Cu 
Pb 
Zn 

Digested F-H 
KMn04/H2S04 
IMP3-BH 
HCI 
HN03/H202 
Digestate-FHIBH 
Digestate-FHIBH 
Digestate-FHIBH 
Digestate-FHIBH 
Digestate-FHIBH 
Di 

Results are reported in units of ug/sample. 
U = not detected 
NC = not calculated 

43 
60 
64 

0.94 u 
28 

499 
1,960 
2,330 

616 
106,300 
74,900 

72 -13 
84 -8.3 

186 -24 
2.4 u NC 

16 13 
518 -1.0 

2,034 -0.9 
2,484 -1.6 

709 -3.5 
115,200 -2.0 
81,180 -2.0 

A combined front half and back half digestate was analyzed for six other metals (arsenic, cadmium, 
chromium, copper, lead, and zinc). The results from the two laboratories agree well, RPDs for each 
metal were significantly less than 50 percent. 

PAH split sample data are summarized in Table 4-9. The Method 23 sampling train was prepared and 
extracted by Alta Analytical. A portion of the extract was sent to Air Toxics for PAH analysis using 
EPA Method 8270. A second portion of the extract was sent to EPA -OEME for confirmatory analysis. 
Samples were analyzed for the eighteen PAHs summarized in Table 4-9. Split sample results agree well, 
RPDs were significantly less than 50 percent. 

In summary, the results of the vent gas split samples agreed well. The RPDs for each analyte were less 
than 25%. Results for only three mercury fractions exceeded 10 percent. Based on these results, it 
appears that the analytical procedure used by the different laboratories produce similar results. Sample 
variability is expected to be more a function of the sample collection and/or extraction process rather 
than the instrumental analysis. 
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Table 4-9 
Summary ofSemivolatiles in Air Split Sample Data 

Sample ID- Gl-1-S7 

Naphthalene 
2-Methylnaphthalene 
2-Chloronaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Chrysene 
Benzo( a )anthracene 
Benzo(b )fluoranthene 
Benzo(k )fluoranthene 
Benzo( a )pyrene 
Indeno ( 1 ,2,3-c,d)pyrene 
Dibenz( a,h )anthracene 
Benzo(g,h,i)perylene 

Results are reported in units ofug/sample 
ND =Not Detected 
NC =Not Calculated 

4.3.2.4 Summary of Quality Control Results 

110 
33 

4.7 
2.4 
4.3 
6.3 

39 
4.9 

38 
21 

5.3 
3.5 

<2 
<2 
<2 
<2 
<2 
<2 

110 
NA 
NA 

2 
4 
5 

27 
5 

31 
22 

4 
3 

1 

ND 
ND 
ND 

0% 
NC 
NC 

0% 
2% 
8% 
9% 

-1% 
5% 

-1% 
7% 
2% 

NC 
NC 
NC 
NC 
NC 
NC 

This section provides a summary level discussion of the analytical quality control program, the 
associated results, and the implications for data usage for the Hot Spot treatability study testing program. 
A more detailed discussion of the analytical methods, the quality control program, and the results are 
provided in the above subsections. The analytical data generated during the treatability study testing are 
included in the Data Compendium. 

Analytical data collection was a large portion of this treatability testing program and the sample results 
played a significant role in the evaluation of the individual processes. In order to fully assess the 
performance of each technology in achieving the overall treatment goals, it was crucial that the data be 
comparable and representative. In order to provide data of known and acceptable quality for assessing 
the performance of the treatment techniques, several quality control measures were implemented. These 
measures, the results, and their impact on the data evaluation process are summarized below: 

• Where available, samples were analyzed using CLP methodology to provide consistent analytical 
procedures and reporting from several different subcontractor laboratories. Where CLP (or modified 
CLP) could not be conducted, the samples were analyzed using EPA or ASTM approved methods. 
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• Where sample volume allowed, replicate samples were taken from each key sampling point. These 
replicate analyses were used during the evaluation process to provide an indication of variability 
within process batches. 

• Each treatability process conducted replicate batches to evaluate the reproducibility of the operating 
process. 

• Each analytical chemistry laboratory used specific analytical quality control procedures that assess 
method performance. The results from these procedures were reviewed in the data validation 
process and used to qualify data, as needed, based on the validation. 

• A split sampling program was conducted to provide an independent assessment of the analytical 
chemistry laboratories selected by Foster Wheeler. The results of this split sample program provide 
an overall indication of subcontractor laboratory performance and potential bias. 

Results from replicate analyses within and between batches are provided and discussed in the individual 
vendor reports included in the Data Compendium. Overall, results for the solid and liquid matrices 

, within and between batches, including feed and treated sediment materials, agreed reasonably well and 
provide an adequate basis for drawing conclusions regarding the process performance at treating Hot 
Spot sediment. Vent gas samples from some locations could not be sampled isokinetically due to 
sampling port locations. As expected, results from these locations were highly variable. Accordingly, 
these data points were used to provide summary level information only. The data from isokinetic 
sampling locations agreed reasonably well and were used as the basis for definitive conclusions. The 
limitations of the data and the subsequent conclusions are discussed in each process evaluation section. 

A Region I Tier II validation was conducted for approximately 20 percent of the data generated during 
this treatability study. Dioxin data were validated using EPA Region I Tier III guidelines. The 
validation included a review of laboratory quality control measures with respect to method specific 
criteria. The validation memoranda discuss individual sample results and the effect of quality control 
exceedences on the data. Overall, the validation determined that the data were acceptable for the 
intended purpose of evaluating the effectiveness of different treatment process. Some data were 
considered estimated due to quality control exceedences. The validation actions (estimation) were not 
severe enough to affect the use of the data for its intended purpose. It is important to note that the level, 
of rigor associated with a Tier II validation is appropriate for the level of data quality needed to assess 
engineering process performance. This validation effort was not completed with the purpose of using the 
data for quantitative risk assessment. Should the data be used for quantitative risk assessment purposes, 
a Tier III level validation would generally be required. 

As an additional measure of quality control, a split sampling program was implemented where samples 
were split between the Foster Wheeler subcontractor laboratory and the EPA Region I Office of 
Environmental Measurement and Evaluation (OEME) laboratory. The split sample comparison indicated 
that results for samples with relatively low concentrations of PCBs agreed well. Approximately 90 
percent of these split sample results had RPDs less than 50 percent. Sample results for feed material and 
concentrated PCB oil samples were more variable, with an average RPD of 62 percent. In general, 
OEME sample results were greater than the Foster Wheeler subcontractor results. The cause for this 
trend was not determined and it cannot be assessed which laboratory was the more accurate. However, 
these split sample results identify the potential for the Foster Wheeler laboratory results to be biased low. 
This potential bias for the high concentration samples is not likely to have a significant effect on the 
conclusions that were drawn based on this data and the studies as a whole. 
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4.4 Ionics RCC/CRTI Test Program 

The Ionics RCC/CRTI test program was the first of three processes tested at the pilot scale for the Hot Spot 
sediment. The test involved mo processes, the Ionics RCC solvent extraction process and the CRTI 
chemical destruction process. The Ionics RCC process is a solvent extraction method for removing organic 
contaminants from the Hot Spot sediment. The resulting organic product is a condensed, highly 
contaminated (approximately 50,000 ppm or more PCB) waxy product (referred to as "oil") that is solid or 
semi-solid at ambient temperatures. The CRTI process involves the chemical dechlorination of the PCBs in 
the Ionics RCC organic product. The following subsections describe the pilot study process, the testing that 
was conducted, the results of the testing, a discussion of the potential full-scale treatment at the conceptual 
level, and an estimate of the associated full-scale treatment costs. 

4.4.1 Process Description 

, The pilot scale testing of the Ionics RCC/CRTI processes was conducted by using a combination ofthe two 
treatment technologies operated in series. Solvent extraction of the contaminants from the sediment was 
conducted with the patented Ionics RCC Basic Extractive Sludge Treatment (B.E.S.T.®) solvent extraction 
process. The resulting high concentration PCB oil product was chemically treated using the CRTI Solvated 
Electron Technology (SE~). The following subsections describe the equipment and processes in more 
detail. Section 4.4.2 describes the pilot study testing program, and Section 4.4.3 discusses the results of the 
program from a chemical and materials handling perspective. Sections 4.4.4 and 4.4.5 discuss full-scale 
application of the processes and the associated costs. 

4.4.1.1 Ionics RCC Solvent Extraction Process 

The Ionics RCC B.E.S.T.® solvent extraction process uses a unique property of certain amine solvents to 
extract hazardous contaminants from soil, sludge, and sediment. For this pilot study, diisopropylamine 
(DIP A) was used as the extraction solvent. Hazardous organic contaminants in the sediment such as PCBs 
concentrate in the organic (oily) portion ofthe material. 

The key to the success of amine extraction is the property of inverse miscibility. At temperatures below 
about 27°F, the DIPA is miscible with water, i.e., DIPA and water are mutually soluble. Above this 
temperature, DIPA and water are only partially miscible. In the B.E.S.T.® process, inverse miscibility 
allows the feed sediment material and the solvent to create a single phase extract solution. That extract 
solution is a homogenous mixture of solvent, organics, and water found present in the feed sediment. Once 
extraction of the feed material is complete, the solids (sediment) are separated from the homogeneous 
extract solution by gravity settling and/or centrifugation. The clean treated solids (sediment) are then dried 
to remove residual solvent. 

The solvent (DIPA) and water are removed from the organic oily extract solution containing PCBs by 
evaporation and subsequent condensation. After condensing, the solvent/water mixture temperature is 
maintained in the range where the solvent and water are only partially miscible. With the specific gravity of 
the solvent being 0.72, as compared to the water specific gravity of 1.0 (heavier), the solvent and water are 
easily separated by gravity. Both solvent and water are ·removed from the homogeneous extract solution 
and can be reused because of their low PCB content. The solvent is recycled for use in subsequent 
extractions. Traces of residual solvent that remain in the water are removed by steam stripping. The water 
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can then be re-used within the treatment process or discharged to a public water treatment facility as 
sewerage. 

The organics in the extracted solution remain in a concentrated form as the solvent and water are removed 
by evaporation. After removal of the solvent and water, the concentrated organics are transferred to the 
CRTI Solvated Electron Technology (SE'f®) process equipment for non-thermal chemical destruction of 
the PCBs. 

B.E.S. T. ® Pilot Unit Operations 

The B.E.S.T.® process pilot unit is a solvent extraction system capable of processing contaminated 
sediment, sludge, and soil. The pilot unit's main function is to demonstrate the process fundamentals 
through the use of scaled-down versions of actual full-scale equipment components; namely, the extraction 
vessels (Extractor/Dryer, and Premix Tank), the solid bowl fines centrifuge, the decanter, and the solvent 
evaporator. The pilot unit allows on-site testing of contaminated feed material in larger quantities than is 
practical to process in laboratory glassware. It also generates operational data for each unit operation during 
processing of specific feed material. This operational information allows the development of accurate full
scale design and operation projections. A photograph ofthe pilot scale unit is included as Exhibit 4-1 

Exhibit 4-1 
Ionics RCC Pilot Scale Unit 

The pilot unit is designed for batch operation of the extraction cycles. While each of the major process 
operations can be operated in a batch mode, some unit process operations (such as fines centrifugation) are 
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normally operated continuously. The pilot unit has a nominal feed volume of about one cubic foot 
(8 gallons, or approximately 130 pounds) offeed sample per batch. 

For purposes of system description, the B.E.S.T.® pilot plant operations have been divided into the 
following five steps: 

I. Feed Material Preparation 
2. Extraction 
3. Solids Drying 
4. Solvent Recovery 
5. Solvent/Water Separation 

Each of these steps is discussed in more detail below. A block diagram summarizing the overall B.E.S.T.® 
process is included as Figure 4-4. 

Figure 4-4 
B.E.S.T.® Process Block Diagram 
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Feed Material Preparation 

Preparation of feed material for pilot unit testing involves screening to remove materials greater than 1/4 
inch in size. This ~-inch feed size requirement applies only to the smaller pilot scale test equipment. 
Material less than approximately one inch in diameter can be treated with the full-scale B.E.S.T.® process 
equipment. Oversize material requires independent treatment. 

Extraction 

The vessel used for the first extraction cycle depends on the nature of the feed material. Feed materials that 
have a high organic and/or water content are extracted first in the Premix Tank. The Premix Tank is a 
larger vessel and allows using more solvent volume relative to the volume of feed. This gives more 
efficient initial extraction of water and organics. Other feed materials with low water and/or organic 
content are extracted first in the Extractor/Dryer. Due to their relatively high moisture content, the Hot Spot 

'sediment feed materials treated during this test were processed first in the Premix Tank. 

The Premix Tank is a vertically mounted cylindrical vessel. The Premix Tank has a mixer shaft penetrating 
the top of the vessel and extending to near the bottom of the vessel. The shaft has paddles mounted on it to 
mix the Premix Tank contents. 

The extraction process is illustrated in Figure 4-5. The feed material is loaded into the Premix Tank through 
a capped opening on top of the Premix Tank. Solvent is then added to fill the Premix Tank and mixing is 
started to begin the first extraction cycle. Mixing continues for several minutes, then is stopped to allow for 
settling of the solids by gravity. 

Recycled 
Solvent 

Solids 
Transfer ~-7"""'-... 
to Dryer 

Feed Pump 

Figure 4-5 
Solvent Extraction Process Diagram 

Decant Extract 
Solution 
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Extract 
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After a period of settling, the homogenous extract solution is decanted (drained off the top) from the solids. 
After all extract solution has been decanted, the Premix Tank is again filled with solvent for the next 
extraction cycle. Additional extraction cycles, including fiiVmix/settle/decant, are repeated as required. 

The extract solution (solvent/organics/water) from the Premix Tank is either transferred to the fines 
centrifuge or sent directly to solvent recovery. If the decant solution contains fine solids that did not settle 
effectively by gravity, the decant solution is routed to the centrifuge for mechanical removal of those fine 
solids. The solids-free decant solution from the centrifuge (centrate) is routed to the solvent evaporator for 
solvent recovery. If the decant solution does not contain fines, it is pumped directly to the solvent 
evaporator without going through the centrifuge. 

Solids Drying 

The Extractor/Dryer is a horizontally mounted, cylindrical vessel outfitted with a shaft running the length of 
~ the cylindrical axis. The shaft has paddles mounted on it to aid in the mixing of the Extractor/Dryer 

contents. A steam jacket surrounds the Extractor/Dryer to provide the heat necessary to dry the solids and 
remove residual solvent. Exhibit 4-2 is a photograph of the Extractor/Dryer. The solids remaining in the 
Premix Tank after the final extraction cycle are pumped to the Extractor/Dryer and dried. The solids drying 
unit operation is depicted in Figure 4-6. 

Exhibit 4-2 
Ionics RCC's Extractorillryer 
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The Extractor/Dtyer is equipped with direct steam injection ports as well as the previously described steam 
jacket. Steam is added to the jacket to indirectly heat the Extractor/Dtyer and its contents to about 77°C. 
After the bulk of solvent is driven off by evaporation, steam is injected directly into the Extractor/Dtyer. 
The entire dtying process is done with the Extractor/Dtyer mixing paddles rotating. This mixing increases 
the heat transfer and reduces the solids drying time. 

The remaining solvent and direct injection steam form an azeotrope mixture with a boiling point lower than 
either the solvent or the water. Additional direct injection steam drives the azeotrope vapor out of the 
Extractor/Dryer. The evaporated solvent driven off earlier and the azeotrope mixture driven out of the 
Extractor/Dryer are routed to the dryer condenser. 

The condensed solvent/water mixture from the dryer condenser is routed to the normal solvent recovery 
path for re-use. After all the solvent is removed from the Extractor/Dryer, the temperature of the vapor rises 
from the low boiling point of the azeotrope to the boiling point of water. The drying is continued past this 
point for a short time to ensure that all residual solvent is removed. The direct injection steam condenses in 
the Extractor/Dryer and helps to minimize dusting. After the drying process is complete, the solids are 
removed through the discharge port on the bottom of the Extractor/Dryer. 

Solvent Recovery and Oil Polishing 

The decanted extract solution (or centrate) from the extraction process is pumped to the solvent evaporator. 
In the solvent evaporator, the centrate is heated to its boiling point and evaporated forming an azeotrope of 
solvent and water. The solvent/water azeotrope is continuously produced and is directed through a rectifier 
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to the main condenser. The rectifier is installed to limit the carry-over of semi-volatile compounds from the 
solvent evaporator into the recycled solvent. The condensed vapor from the main condenser (solvent and 
water) forms a non-homogenous condensate consisting of a solvent phase and a heavier water phase. This 
mixture is directed to the solvent decanter, where the water and solvent phases are separated by gravity. 

The solvent decanter is maintained at about 65°C. At this temperature, the water and solvent are only 
partially miscible. The lighter solvent phase retains about 5% water and the heavier water phase retains 
about 5% solvent. The recovered solvent, with its 5% water, is recycled back to the solvent storage tank for 
reuse. The recovered water, with its 5% solvent, drains by gravity into the water storage tank where it is 
stored for residual solvent removal. Solvent recovery and water recovery are shown in Figure 4-7. 

Extract 

Condensor 

Solvent 
Evaporator 

Concentrated 
Contaminants 

Figure 4-7 
Solvent and Water Recovery 
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Water 
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Solvent 
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The organic fraction from the sediment concentrates in the evaporator. A continuous bleed of concentrated 
organics and solvent is diverted from the evaporator to one of the two oil polishers. The two oil polishers 
operate in both continuous and batch mode to concentrate and steam strip the concentrated organic oil 
product. One of the two oil polishers continuously receives the bleed of organics/solvent from the solvent 
evaporator and is referred to as the concentration phase. The second other oil polisher is "polishing" 
concentrated organics in batch mode and is referred to as the steam stripping phase. 

The concentration phase oil polisher receives a continuous bleed of organics/solvent from the solvent 
evaporator. Indirect steam heating continuously evaporates solvent from the organics/solvent mixture, 
concentrating the organics in the oil polisher. When organics have reached sufficient concentration in the 
oil polisher, organic/solvent feed to the oil polisher is stopped and the oil polisher is switched to the steam 
stripping phase and operated in batch mode. 

In the steam stripping phase, the organics are steam stripped to remove residual solvent. When the steam 
stripping phase is complete and the residual solvent has been removed, the remaining B.E.S.T.® organics 
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fraction is pumped out of the oil polisher to the CRTI process for PCB destruction. Exhibit 4-3 ts a 
photograph of the Ionics/RCC oil polishers. 

Exhibit 4-3 
Ionics RCC Full-Scale Oil Polishers 

Solvent/Water Separation 

The water originally contained in the feed material is separated from the extracted organic fraction by 
evaporation, and then separated from the solvent by decanting, as described above in Solvent Recovery. 
However, the water still retains about 5% residual solvent. 

The residual solvent is removed from the water by steam stripping. The water recovered from the solvent 
decanter is heated to about 60°C and injected into the top of a stripping column. Steam is injected directly 
into the bottom of the column and flows upward through the water that is traveling down the column. The 
steam heats the water and strips the residual solvent from it. The stripped solvent and steam exit the column 
at the top and are directed to a condenser. Condensed solvent is routed to the solvent decanter for normal 
solvent recovery operations. The stripped water is collected at the bottom of the column and set aside for 
sampling. 
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4.4.1.2 CRTI Chemical Destruction Process 

Solvated Electron Technology (SE"f®) is a chemical destruction process based on solvated electron 
chemistry, which has been known for some time. Dissolving an alkali metal, such as calcium or sodium, in 
an appropriate solvent, chemically generates a solvated electron solution. Solvated electron solutions are 
powerful reducing agents that can be used to destroy PCBs by removing the chlorine atoms from the PCB 
molecule. These electrons are effectively detached from alkali and alkaline earth metals by several 
solvents, including ammonia, amines, and ethers. For the New Bedford Harbor treatability study, sodium 
was the active metal of choice, and anhydrous ammonia was the solvent of choice. The bright blue color 
that is visible immediately upon introduction of the alkali metal is indicative of an abundance of free 
electrons in the solution. The dissolution may be shown as follows: 

Liquid 
N~ -----=-=-=---• Na+ + e · 
~ 

Although the reducing power of the solvated electron solution is known chemistry, the solution's reactions 
with many common constituents, such as iron oxide and other metal oxides, water, oxygen, nitrogen, nickel, 
and copper, result in removing free electrons from solution. This can reduce the solution's power to 
dechlorinate PCBs. 

In application, the process employs a reactor vessel in which contaminated material and liquid ammonia are 
mixed. The ammonia mixes with the contaminated organic material (the organic fraction from the 
B.E.S.T.® process) forming a solution. After brief additional mixing, sodium is added. Electrons are freed 
from the sodium by the ammonia, and the free electrons chemically remove the chlorine atoms from the 
contaminants, in this case, PCBs. When the process is complete, ammonia is retained in the system for re
use, and the treated (dechlorinated) organic material is removed. By-products of the process consist 
primarily of metal salts (sodium chloride, i.e., ordinary "salt"), biphenyls, and trace amounts of ammonia. 
Figure 4-8 illustrates the basic SE"f® process. 
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Figure 4-8 
Solvated Electron Technology (SET®) Process Summary 
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SET® Pilot Unit Operation 

A mobile pilot scale SEr® unit, capable of processing approximately 1 gallon of concentrated organic per 
day, was employed for the New Bedford Harbor Treatability study. The unit consisted of a reactor pressure 
vessel, a zero discharge holding vessel for treated product, and a storage pressure vessel for recycling liquid 
ammonia (this vessel is identical to and interchangeable with the reactor vessel). Concentrated organic 
material (extracted from the sediment during the B.E.S.T. process) was introduced into the reactor vessel, 
where it was mixed with liquid anhydrous ammonia. A calculated amount of metallic sodium was added 
through a special port in the top of the vessel. As the sodium dissolved, electrons were released to the 
solution, and these electrons, or free radicals, destroyed PCBs through a chlorine substitution process. 
When the reaction was complete (approximately 15 minutes), the contents of the reactor vessel were 
emptied to the zero discharge holding vessel. Ammonia was transferred to the storage vessel using a 
common heating and cooling operation. After ammonia removal, the treated material was manually 
removed from the zero discharge holding vessel. A photograph of the CRTI pilot unit is included as 
Exhibit 4-4. 
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Exhibit 4-4 
CRTI's Pilot Scale SET® Unit 

4.4.2 Ionics RCC/CRTI Pilot Test Program Elements 

The Ionics RCC/CRTI test program, the first of three pilot study tests, is discussed in this section. 
Schedule, process optimization, and sampling points are presented in the following subsections. Analytical 
results and an overall process evaluation, full-scale applications analysis, and associated costs are discussed 
in Sections 4.4.3. 4.4.4, and 4.4.5, respectively. 

A flow diagram, summarizing the Ionics/RCC and CRTJ processes, is included as Figure 4-9. A summary 
of the sampling locations and the analytical parameters is also included on this figure. The sample matrix 
and a brief description of the sampling point are included in Tables 4-10 (lonics RCC) and 4-11 (CRTI). 
Where sample volume allowed and the data were intended for performance evaluation purposes, samples 
were collected in replicate (duplicate or triplicate), from each batch (see Section 4.4.2.1 ). The Ionics 
RCC/CRTI test program is discussed in detail in their vendor report, included in the Data Compendium. 
Complete analytical results are also included in the Data Compendium. A summary of the results and an 
evaluation of process performance is included in Section 4.4.3. 
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Table 4-10 
"'-"' Summary of Samples Collected During tbe Ionics RCC Pilot Test 

soil/sediment i + 1/4 inch oversize whole sediment, composite of grab 

-··---~.?. ................ L. ............. ::. ... Y.~.'.' ................. f--~~~P.!.~-~J~?.~.Y~--~~:-~.-~:E~:~--(~~-~~~--~-~-~-~-~-.'?.~!-~~-~-~-?... ...................................... 1 

sediment wet ( Interstage treated solids after x extractions, solids are 

·······-~-~~~~---·········r·······-~-i.!.~.P~-~~---········1··~-~~~-~--~~-!~.P.~.~-~~--~-?.~.P..~.~!~~--?.f..Fi~~~--~~~P.~~-~--P.~ .. r. ___ b __ ._a ___ t_c ___ h ___ ............................• 

dry soil/ ! Final treated solids after x extractions, solids are steam 

~-~~~L ......... L ..... -----~-~~!.J?~-~~---··········f·-~~!-~~~--~?.~P.?..~.!~~--?.r..Fi~~-~--~~~P.!.~~--P.~.~--~-~~~-~---······································-··················1 
l B.E.S.T.® raw un-polished product oil and solvent, one 

approx. ! grab sample from oil accumulated following the three 
90% DIP AI ! optimization batches and one grab sample following the 

S4 4% PCB in oil ( two verification batches 

------------------------------··r···----------~:;~~~~-----------·--r~:;·~-~~~-~;:~--~~=-~·;:~:-·:~-~--~-~--~~~;-~-~-i~~--~-;-~~~~-;--~~-~-~~:--~~----------------
S6 ! (DIPA) ( the end of each batch 

································'···············································r·~--~--~:~:~--~~-~-~--~~~-·;;::··~-;~~--~·:;::~--~;~~~::~-~, at least one 

gas m ! per day (twice per extraction batch, twice per solvent 
S7 reaction tubes ! recovery batch and twice per oil polish) 

·········································-······························r······························································································--························ 

j B.E.S.T.® treated vent gas samples, at least one per day 
, gas in j (twice per extraction batch, twice per solvent recovery 

S8 : reaction tubes i batch and twice per oil polish) 
···········································································r···································--··········································································································· ............. . 

! wax-like solid at : Composite raw polished oil (grab sample of composite). 
S I 0 ! ambient temp. 1 Note this is the feed material for the CRTI process. 

·······································:···············································r·······································································································································-···················· 

Product water, grab sample at end of three optimization 

................ ~.?. ................ t·············-~-9-~~?-~-~---··········· batches and aft_~~--~?. .. ~-~~!-~:-~~!-~-~--~-~~~!-~~-~---··························································l 
Sl4 water/settled . B.E.S.T.® decontamination fluids 
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Table 4-11 
Summary of Samples Collected During the CRTI Pilot Test 

Composite raw polished oil (grab sample of 
composite). Feed material for the CRTI 

SIO ! wax-likesolidatambienttemp. process. 
·······································1·······································································'·····················•··················································································································1 

! aqueous slurry with an organic (oil) CRTI dechlorinated product, grab sample at 

............. ~.~ .. ~ ................ l . ..I.~x~~·············································································· ..... ~~.~ .. ?.~ .. ?.~!.~~···································································· 

S12 ueous/hexane 
!············································:········'·········································································· 

SI3 

SI4 solvent/settled solids 

4.4.2.1 Test Program Schedule 

CRTI condensed NH3 after treatment 
dissolved in water, grab sample at end of 
batch. Hexane rinse at end of batch. 

····················································································f 

CRTI scrubber water 

CRTI decontamination fluids 

A summary of the pilot study testing schedule is included in Table 4-12 and briefly discussed below. As 
summarized in Table 4-12, testing was divided into optimization and verification batches. The purpose of "'""•·''' 
the optimization testing was to identify the optimum process parameters required to maximize extraction of 
PCBs from the contaminated sediment feed material. The purpose of verification testing was to collect data 
from tests (batches) operated under consistent/reproducible optimum process conditions. Data generated 
from the verification testing was used in the overall process evaluation (see Section 4.4.3). 

Ionics RCC performed five B.E.S.T.® extraction runs (El-E5) on Hot Spot sediment and two oil polishing 
runs (OPl and VPI) as summarized in Table 4-12. Three extraction runs (EI-E3) were optimization tests 
and two (E4-E5) were verification runs. The extractions were run in batch mode except for E2 which was 
run in a continuous mode. Oil product from optimization batches El through E3 was combined and 
polished in oil polishing batch OPI. Oil product from verification batches E4 and E5 was combined and 
polished in oil polishing batch VPI. 

CRTI performed seven runs (C 1-C7) on the polished oil that was recovered from the solvent extraction pilot 
test. The CRTI runs are also summarized in Table 4-12. Four runs (Cl-C4) were optimization tests using 
polished oil from Ionics RCC batch OPI as feed material and three (C5-C7) were verification tests using 
polished oil from Ionics RCC batch VPI as feed material. Each run was operated in batch mode. Data 
from the verification runs were used to evaluate the treatment process (see Section 4.4.3). 
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Table 4-12 
Ionics RCC/CRTI Pilot Tests Program Schedule 

616196 I El Extraction optimization run 
617196 2 El Extraction optimization run 
618196 3 E2 Extraction optimization run 
619196 4 E2 Extraction optimization run 

6110196 5 E3 Extraction optimization run 

61 II 19~ .............. ?. ....................... ~?. ................................................ F.~~~~~!.~~-~--~.P.~!g:~!.?:~~i.~.~--~~-~---······························································· 
6112196 7 OPI Oil polishing optimization run 

.... ?!..P!?.?. ............. ~ .................... .9.Y.~ ............................................. .9.~.! . .P.?.~!~.~i~S .. 9.P.~~-~~.?:~~i~.~.E~~---······················································ .............. 1 
6114/96 9 E4 Extraction verification run 
6115196 10 E4 CI Extraction verification run I SET® optimization run 
6116/96 II E4 C2 Extraction verification run I SET® optimization run 
6/17196 12 E5 C3 Extraction verification run I SET® optimization run 
6118/96 13 · E5 Extraction verification run 
61 !9196 t4 vP 1 c4 ............... oifjj0H5"ii"iTii.verifiC"ailoTi.ruTi"Ts"Et® .. 0jj1i.iTii.iiiii0i1 .. ni.i1 .......... . 

.... ~;;~)~~-- .......... j-~ .................... Y.~.~---- ..................... c5""""""""""""""""~~f®'·~~;i~gcJ~~~~~9.~ .. r.~~--!..~F..T.~... . . . run 

6/22/96 17 C6 SET® verification run 
6123/96 18 C7 SEr® verification run 

Batch Identification: 

E 
OP, YP 
c 

Ionics RCC B.E.S.T.® process extraction, sediment drying, and solvent recovery. All were conducted in 
Oil polishing and water stripping (OP = optimization batch, VP = verification batch), continuous 
CRTI Solvated Electron (SE~) batch operation. 

4.4.2.2 Ionics RCC Pilot Scale Testing Program 

As mentioned above, the pilot test batches were divided into optimization and verification batches. 
Optimization testing was conducted to determine optimum operating parameters for treating the Hot Spot 
sediment. Verification testing was conducted to collect evaluation data from the process under consistent, 
reproducible conditions. The pilot scale testing program is described in the following subsections. 
Additional detail on the field operations is included in the vendor report included in the Data Compendium. 

Optimization Testing 

Three optimization tests (batches) were conducted with the feed sediment material. The expected optimum 
process parameters for the sediment were determined based on prior bench scale testing, engineering 
analysis, and computer modeling of sample characterization results. These parameters were used, and 
adjusted, during optimization testing. The optimum process parameters, as identified during this 
optimization testing, were then used during the verification testing. 
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Feed Preparation and Loading 

Whole Hot Spot sediment from the Confined Disposal Facility (CDF) was screened to remove oversize 
material greater than '!.!-inch. The screened feed material was then homogenized and stored in covered 
5-gallon buckets. The less than '!.!-inch material represents about 93 percent by weight of the whole Hot 
Spot sediment. Analytical samples of the feed were collected during the transfer to the buckets. The 
amount of feed material loaded into the Premix Tank was determined by the solids content of the feed 
material, bulk density of the solids, and solids settling characteristics. Sufficient feed material was added to 
the Premix Tank such that later, during the drying step, the Extractor/Dryer was at least one-quarter 
(8 gallons) full of dried solids when complete. This minimum volume of solids in the Extractor/Dryer 
allowed for proper heat transfer and mixing in the Extractor/Dryer during drying. 

Solvent Extraction Testing 

Five major extraction parameters were optimized: 

• extraction temperature 
• extraction time 
• solids settling time 
• decant level 
• number of extraction cycles 

By varying one or more of these parameters, the optimum combination of extraction variables was 
determined. 

Batch E-1 

The feed sample load used for batch I was 130 pounds. Three cold (less than about 27°C) extraction cycles 
were used for batch I processing. The optimum extraction temperature for treating this feed material was 
determined to be near the complete miscibility point of the solvent/water mixture in the Premix Tank. 

For batch I, the optimum extraction time ranged from 5 minutes for the first extraction cycles to 15 minutes 
for the final extraction cycles. Longer extraction times were required for the final extraction cycles due to 
the lower extraction efficiency encountered when the contaminants reach lower levels. 

The decant level was at 62 percent (upper port) of the Premix Tank full volume for the first 3 extractions, 
and then at the 32 percent (mid port) for subsequent extractions. After the water was removed in the initial 
extractions, the solids settled to a lower level and this allowed a greater fraction of the remaining 
contaminants to be decanted with each extraction. The feed material settled quickly. This resulted in a 
clear solids-free extract solution (solvent/contaminants/water). TI1erefore, fines centrifugation was not 
required during batch one. The extract solution was decanted directly into the solvent evaporator. 

The solids and solvent heel remaining in the Premix Tank were pumped over to the Extractor/Dryer and 
dried to remove the residual solvent. The caustic addition required to achieve the desired treated solids 
solvent residual for batch I was 18 ml of 50% sodium hydroxide in water (NaOH) per kilogram of dry 
solids. This caustic load was added to the Extractor/Dryer just prior to the drying step. 
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Batch E-2 

"--" Batch 2 was processed in continuous mode by deliberately allowing fines to carry over to the centrifuge. 
The solids/liquid separation is very effective in the centrifuge when compared to that achieved by gravity 
settling. This increased separation allowed a greater extraction efficiency. The feed load used for batch 2 
was 132 pounds. This feed material was loaded directly into the Extractor/Dryer. 

Extraction was started by adding solvent to the material in the Extractor/Dryer. The material was mixed 
while solvent was continually added. A mixture of solvent, water, organics, and fines was allowed to flow 
out of the vessel. This mixture was transferred to the centrifuge for liquid-solids separation. The solids 
were continually returned to the Extractor/Dryer, while the extracted centrate was routed to the normal 
solvent recovery system for recovery and re-use. 

The caustic addition required to achieve the desired pH and treated solids solvent residual for batch 2 was 
18 ml of 50% NaOH per kilogram of dry solids. This caustic load was added to the Extractor/Dryer just 
prior to the drying step. 

Batch E-3 

Batch 3 processing was conducted similarly to batch I. The feed material load used for batch 3 was 124 
pounds. Three cold extraction cycles were conducted in the Premix Tank during batch 3. The optimum 
extraction temperature for treating this feed material was determined to be near the complete miscibility 
point of the solvent/water mixture in the Premix Tank. 

For batch 3, the optimum extraction time ranged from 5 minutes for the first extraction to 30 minutes for the 
final extraction. Longer extraction times were used for the final extraction due to the lower extraction 
efficiency encountered when the contaminants reached lower levels. 

The extract solution was decanted from the mid port of the Premix Tank for each extraction during batch 3. 
As for batch I, the extract solution was free of fines, and thus was not centrifuged. The extract solution was 
routed directly to the solvent evaporator. The solids and solvent heel in the Premix Tank were then pumped 
over to the Extractor/Dryer for drying. 

The caustic addition required to achieve the desired pH and treated solids solvent residual for batch 3 was 
18 ml of 50% NaOH per kilogram of dry solids. This caustic load was added to the Extractor/Dryer just 
prior to the drying step. 

The concentrated organics (PCBs and oil) remained in the evaporator throughout the processing of the 
optimization batches. After the third batch of feed sediment was processed, (the final optimization batch), 
the solvent/organic solution in the solvent evaporator was concentrated to about 30 liters, and pumped into 
the oil polisher. 

The oil polisher is a smaller, isolated solvent evaporator. Since the volume of organics present in the feed 
material was relatively low, the volume of concentrated contaminant was too small for effective 
concentration in the main solvent evaporator. The oil polisher is smaller, so it allowed a smaller volume of 
material to be circulated and heated without a large percentage of the material adhering to the inner 
surfaces. The extracted contaminants were concentrated in the oil polisher and then pumped into sample 
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containers for subsequent treatment with the Solvated Electron Technology PCB destruction process. The 
solvent and water recovered during oil polishing was returned to the pilot unit for re-use. 

Optimization Testing Conclusions 

The performance of the first three batches was used to determine the parameters to be used during 
verification testing. Based on observations of the testing, it was determined to use Premix Tank extractions 
as was done for batches 1 and 3. A feed batch load of about 140 pounds was determined to be optimum. 
The extraction temperature, extraction time, solids settling time, and decant level from the third batch were 
observed to be optimum, so they were repeated during verification testing. 

The only parameter in question was the number of extraction cycles to use. Based on screening data, it 
appeared that a significant amount of PCBs were removed after eight extractions. To collect additional data 
on the efficiency of the process at lower concentrations, ten extractions were performed during verification 
testing. 

Verification Testing 

The purpose of verification testing was to collect data from tests (batches) conducted under consistent and 
optimum process conditions. Data generated during these verification tests was used in the overall 
evaluation of the process (see Section 4.4.3). The following process parameters were selected for operation 
of the B.E.S.T.® process during verification testing: 

• A feed load of about 140 pounds was used for each batch. 

• Extraction temperature was less than 27°C for the first extraction then increased with each ,1 ¥~!1111' 
extraction. The temperature was greater than 55°C for extractions 7 through 10. 

• Extraction mixing times were set at 10 minutes for extraction cycles 1 through 3, and 15 minutes 
for extraction cycles 4 through 10. 

• The settling time was set at about 30 minutes for extractions I through 3. The settling time was set 
less than IS minutes for extractions 4 through 10, and was often less than 5 minutes. The solids 
settled to a lower level for extractions 4 through 10 than for extractions 1 through 3, and thus more 
extract was removed during the later extractions. 

• Ten extraction cycles were conducted with the feed material. 

• The fines centrifuge was not used. 

• Caustic addition during drying of the sediments was 18 ml of 50% NaOH per kilogram of dry 
treated solids. 

• The PCB contaminated organic fraction remained in the evaporator throughout the processing of 
both verification batches. After the second verification batch was processed, the solvent/organic 
solution was concentrated to about 30 liters, sampled, and transferred to the oil polisher for further 
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concentration. After polishing, the organic fraction was placed in containers for sampling and 
treatment with the Solvated Electron Technology. 

• The recovered water was stripped to remove residual solvent and then sampled. 

4.4.2.3 CRTI Pilot Scale Testing Program 

The CRTI Solvated Electron Technology (SET®) process was tested in seven batches. As was done for the 
Ionics RCC process, the first SET® batches were conducted to optimize parameters. Verification testing 
was conducted to collect representative data under optimal operating conditions. The CRTI pilot scale 
testing is described below. 

Optimization Testing 

The concentrated organic fraction generated from RCC's optimization test phase (batches I, 2, and 3) was 
used as the feed for CRTI's SET® process optimization tests. Optimization testing was conducted to 
determine the parameters necessary to achieve chemical destruction of the PCBs and generate data which 
would be used to provide an estimate of the full-scale treatment costs. The CRTI equipment used for the 
Hot Spot sediment was capable of treating up to one gallon of contaminated matrix per twelve hour day. 

Feed Sample Preparation and Loading 

At the start of testing, the CRTI pilot unit was configured to pump heavy liquids as feedstock. The 
concentrated organic fraction from the B.E.S.T.® unit discharged as a liquid when warm. However, after 
cooling to ambient temperature, the organics solidified due to the constituency of the organic contaminants 
in the original sediment. The B.E.s.r.® process removes all the contaminant organics from the sediment, 
including heavy organics such as wax, not just the PCBs. 

When RCC and CRTI discovered that the organic fraction had cooled to a waxy solid that could not be 
pumped, the CRTI pilot unit was adapted to receive the solid matrix. The organic fraction was then fed into 
the reactor vessel through a side access port. This feed method was not representative of avai !able full-scale 
equipment. Therefore, the expected method of loading materials into the full-scale SET® unit could not be 
demonstrated in pilot scale. 

Optimization Parameters 

Four parameters were optimized; these included: 

• sodium mass 
• ammonia volume 
• premix time 
• treatment mix time 

Sodium Mass 

The sodium metal added to the solvated waste solution was the primary focus of optimization. The ratio of 
sodium metal to PCBs had to be sufficient to ensure that enough solvated electrons were present in solution 

***** DRAFT FINAL ***** 
Rev -0 12/30/97 

097-043 4-46 



to achieve destruction of the PCBs. If the amount of electrons was insufficient, additional metal had to be 
added. The addition of excess metal causes the treated product to be reactive and caustic, due to unreacted 
sodium metal and sodium amides. These hazardous characteristics require the treated residuals to receive 
additional post treatment conditioning to facilitate safe handling by site workers. For these reasons, it is 
desirable to achieve complete PCB destruction with as little metal as possible. 

CRTI's first optimization batch run was made with a high sodium dosage, namely, approximately 80% (by 
weight) sodium to the mass of the waste treated. During the following two runs, the sodium to waste ratio 
was lowered to 50% and 40%, respectively. Cross-contamination ofthe treated residual with input material 
lodged in the feed mechanism during the second and third runs encouraged the decision to use more sodium 
during the remaining verification runs. As a result, excess sodium and sodium amides were present in the 
treated organics. Therefore, an additional post-treatment step was required to react the excess sodium metal 
and to reduce the pH to below 12. 

Ammonia Volume 

The first optimization run determined that ammonia volume required between 8 and 9 liters. This amount 
of ammonia allowed adequate mixing of the product oil and sufficient contact with the solvated solution. 
There was little expansion or contraction of the treatment matrix during operations, and sight glass 
monitoring of fluid level was possible. 

Mix Time 

The first optimization run also determined that approximately 10 minutes of pre-mix time was sufficient to 
slurry the product oil in the ammonia completely prior to sodium addition. After this pre-mix was 

''~II 

completed, sodium aliquots were dropped through the reactor vessel entry port, and after each, a 2 to '"~· , 11 ~,. 

5 minute solvation mix time elapsed. 

Optimization Testing Results 

The treated material from CRTI batches 2 through 4 contained significantly more PCBs than originally 
anticipated. The source of PCBs in these samples was identified to be contamination from feed material in 
the loading port becoming dislodged during transfer of the treated material from the reactor vessel to the 
zero discharge holding vessel. During the transfer process, the treated (quenched) material was 
re-contaminated by the high concentration input feed. When discovered, on-site operations were modified 
to transfer the treated product in a solvated condition before quenching, rather than quenching the solution 
in the reactor. Thus, the solvated electron reaction was not stopped (quenched) prior to the transfer and 
material dislodged from the feed port during transfer was effectively treated in the discharge piping or the 
discharge vessel. Subsequent performance test runs verified the identification of and the solution to the 
cross contamination. 

Verification Testing 

Feed loads of 606, 619, and 646 grams of the B.E.S.T.® concentrated PCB contaminated organic (oil) 
fraction were used for verification batches 5, 6, and 7, respectively. The material was received in a solid 
state, and was chopped into small pieces for inserting into the reactor vessel. No other pretreatment was 
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performed. The material was loaded into an empty, ambient pressure and temperature reactor vessel, then 
the vessel was closed and filled with anhydrous ammonia. 

After a nominal ten minute mixing period, sodium was added at a 65% by weight ratio of sodium to oil. 
Solvation was indicated both by color and conductivity, and after approximately twenty minutes of reaction 
time, the material was discharged to the zero discharge vessel for ammonia removal. One liter of quench 
water was added to this vessel after ammonia recovery to react any remaining sodium metal. The combined 
treated materials and water were removed from the zero discharge vessel and stored in five-gallon plastic 
pails. 

4.4.3 Ionics/CRTI Effectiveness Evaluation 

The analytical results for the Ionics RCC/CRTI pilot study program are presented and discussed in this 
section. The solvent extraction (B.E.S.T.®) and the chemical destruction (SET®) results are discussed 
separately, as the processes may be operated independently at full-scale, if desired. The sampling points 
and the associated analyses are summarized in Figure 4-9 and in Tables 4-1 0 and 4-11. The Ionics 
RCC/CRTI report and available laboratory data are included in the Data Compendium. A discussion of the 
analytical methods and associated quality control results is provided in Section 4.3. 

For the purposes of this evaluation, data from verification runs were used. Optimization runs were intended 
to develop optimum operating parameters and were not intended for use in evaluating overall effectiveness 
of the process. Optimization data are presented in some cases, as it provides a larger data set for the 
purposes of evaluating possible trends. 

4.4.3.1 Ionics RCC Process Performance 

The results for key process outputs are summarized and discussed in this section relative to overall process 
performance. The primary focus of this evaluation is to consider the effectiveness of the solvent extraction 
process effectiveness at removing PCBs from the sediment. Secondary considerations include evaluating 
disposal options for the various process outputs, including treated sediment. 

Feed and Treated Sediment Results 

Section 2.2 discusses the chemical and physical characteristics of the Hot Spot sediment. PCB results for 
feed material for the Ionics RCC pilot test were lower than the expected average CDF concentration. 
Results for feed material for the pilot test are used in this evaluation. While the average PCB concentration 
from the CDF is expected to be a slightly higher concentration than was treated by lonics RCC/CRTI during 
the pilot scale study, the relatively small difference in PCB concentration is not likely to significantly alter 
the conclusions of the testing results. 

Table 4-13 summarizes the PCB results for treated solids with respect to the concentration in the feed 
material. Removal efficiencies were slightly greater for the verification runs, presumably because operating 
parameters were optimized and, in part, because ten extractions were performed rather than eight. 
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Table 4-13 
Ionics RCC PCB in Sediment Results 

2,515 
6 

(%) 99.38 99.24 99.70 99.79 
PCB values are reported in units of mglkg and are an average of detected A roc lor results. 
I Final solids were collected following 8 extractions for the optimization batches and after 10 

extractions for the verification batches. 

99.76 

In addition to sampling the dry solids at the end of the batch, the solids in the Premix Tank were sampled 
in between the extraction cycles. These interstage solids samples were screened for PCBs in the on-site 
laboratory to monitor process performance. To illustrate the effectiveness of each extraction cycle, the 
results of interstage so rids analyses after each extraction are presented in Table 4-14, and are graphically 
depicted in Figure 4-10. Results from the off-site laboratory are used for the feed (S 1) and the final (S3 
final) data. The final extraction (S3 final) material was the last sample collected during each batch and 
was dry treated solid. The interstage solids (S3x, denotes the number of extraction cycles) samples were 
of solvent saturated sediment collected after each extraction cycle and analyzed by the on-site screening 
laboratory. 

Table 4-14 
Solvent Extraction Interstage and Treated Solid PCB Results 

,;,:: 

>:·'El.,:<_-'---•----

Feed (S 1): 2,100 2,500 2,500 2,515 
Extraction Cycle (S3} 

1st Extraction 790 290 3,700 680 
2nd Extraction 910 55 2,000 780 
3 rd Extraction 310 36 780 430 
4th Extraction 41 140 23 87 120 
5th Extraction 220 68 24 40 39 
6th Extraction 5.1 160 50 22 14 
7th Extraction 3.9 55 7.5 6.3 8.2 
8th Extraction 13 19 5.2 7.1 
9th Extraction 2.8 4.2 
I Oth Extraction 4.8 6.0 
Results are reported in units of ppm. 
PCB results are from the on-site screening analysis, except for S I and the "Final" S3 for 
each batch which are from the off-site analysis. 
If field is left blank, no data are available. 
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Figure 4-10 
Ionics RCC Solvent Extraction Summary 
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As shown in the table and figure, the majority of PCBs are removed in the first few extractions. 
,._, Typically, 70 to 80 percent of the PCBs were removed after three extractions. Verification testing data 

(E4 and E5) indicate that the sediment can be effectively treated to less than 50 ppm PCB in 
approximately five extraction cycles. A 10 ppm PCB concentration can likely be achieved using seven 
extraction cycles. Subsequent extractions may continue to remove PCBs although, based on screening 
data, PCB concentrations were not significantly reduced with additional extractions once a 10 ppm 
residual PCB concentration was achieyed. The required cleanup level would ultimately determine the 
required number of extraction cycles and will have a significant effect on overall full-scale 
implementation costs (see Section 4.4.4.6). 

Treated solids were also analyzed for oil & grease, total solids, diisopropylamine, metals, and TCLP 
analytes. Selected results of the treated solids analyses are presented in Table 4-15. TCLP results were 
below regulatory limits. 

Table 4-15 
Solvent Extraction Treated Solids (S3) Results 

NA 
89.5 
4.8 

are an average of results. 
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Oil Polishing Results 

The final step in the B.E.S.T. process is the oil polishing step, where excess moisture and DIPA are 
removed (recycled) and the resulting PCB oil is concentrated prior to disposal and/or further treatment. The 
organic mixture of oil and DIPA prior to polishing (S4) and the polished oil (S 1 0) were sampled and 
analyzed for the parameters summarized in Figure 4-9. Results of selected analyses from the verification 
oil polishing batch are summarized in Table 4-16. 

Table 4-16 
Summary of Oil Polishing Verification Batch Results 

PCB (ppm) 
PCDD/PCDF-TEQ (ppt) 
Oil & Grease(%) 

Product Water (S5) Analyses Results 

The product water resulting from the extraction and stripping process was sampled and analyzed for the 
parameters given in Figure 4-9. Analytical results of the product water analyses are summarized in 
Table 4-17. 

Table 4-17 
Solvent Extraction Product Water (S5) Analysis 

Oil & Grease <10 
Total Solids 180 
TDS 180 290 
TSS <5 19 

2.7 <0.5 

4.4.3.2 CRTI Process Performance 

The concentrated organic fraction from the solvent extraction process verification testing was the feedstock 
for CRTI verification testing (CRTI runs 5, 6, and 7). PCB results for feed and treated material are 
summarized in Table 4-18. The treatment residual from the SET® process was an aqueous slurry with an 
organic (oil) fraction. This non-homogenous matrix resulted in some analytical difficulties which are 
outlined below and discussed in more detail in Section 4.3. Despite the analytical difficulties, the data 
clearly indicate that the SET® process effectively treats PCBs to low ppm levels in the treated product. The 
average PCB destruction efficiency for the verification batches was 99.994% confirming that the CRTI 
SET® chemical destruction process effectively treats PCBs. 
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Table 4-18 
CRTI Pre- and Post-Treatment PCB Concentrations 

5 
6 
7 

49,000 
49,000 
49,000 

5.1 
1.3 
3.0 

As discussed in Section 4.4.2.2, excess sodium and sodium amides were present in the treated product, 
resulting in a reactive; caustic product. To eliminate handling, shipping, and analysis difficulties, the 
product was neutralized using an acidic aqueous solution prior to sampling. The resulting final product was 
an aqueous slurry with a pH of approximately II. If left standing, a floating oil layer would separate. This 
non-homogenous matrix made collecting a representative field sample difficult. Furthermore, the QC 
results suggest that the concentration of PCBs found in the sample was proportional to the amount of oil 
included in the analysis. The EPA Region I laboratory reported concentrations of 38 ppm, 33 ppm, and 
non-detect for samples from batches 5, 6, and 7, respectively. It appears that these results were generated 
by analyzing primarily the oil fraction. 

It is reasonable to conclude that the majority of PCBs remaining after treatment are likely to be contained 
within the organic oil matrix of the treated product rather than in the aqueous fraction. Based on the data 
from the pilot study, the differences in reported concentrations are minimal and do not change the 
conclusion that the SET® process is capable of reducing concentrations of PCBs from approximately 5 
percent to the low ppm levels. 

Recycled Ammonia (Sl2) Results 

For each verification batch run, a 200 ml sample of the recycled ammonia recovered from the test was 
collected in a one liter jar and evaporated in water. The jar was then washed with hexane, and the hexane 
rinsate analyzed for PCBs. PCBs were not detected in the aqueous or hexane rinsate samples, indicating 
that PCBs were not lost in the ammonia recovery process. 

Scrubber Water (Sl3) Analysis 

The pilot system includes a vent scrubber to remove ammonia which might escape the process by the vent. 
The water in the scrubber was sampled after each CRTI run to verifY that PCBs were not exiting the process 
by the vent. After each CRTI run, a I liter sample of scrubber water was collected and analyzed for PCBs. 
Scrubber water PCB results ranged from non-detect values (<2.0 ppb) to 83 ug/L (ppb). 
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4.4.3.3 Ionics RCC Materials Balance 

The amount of materials, by individual component, added to and recovered from the B.E.S.T.® pilot unit ..._, 
during verification testing, are presented in Table 4-19. 

Table 4-19 
B.E.S.T.® Process Material Balance 

, ;~;:", '*'1\f,~uf~'ti'(~itif : g;ii1:t' ... >j!t~: ~ ;;:~PeDs ·,~;r;;<;, . DryxSolid~9Ji+' · ' . :, • .· }«»""":-· 
·. "'Ol & G · .,,"k)lt,t : · ; 1 ·. rease;,;~;;· · . , 

Material Added (lbs.) 0.38 157.9 5.671 
Material Recovered (lbs.) 0.34 168.4 7.95 
Percent Recovery 89.5% 106.6% 140% 

The balances were drawn over Batches 4 and 5 combined, and using averages. Water balance cannot be 
determined due to undefmed retention of decontamination water in the pilot unit. However, this is not 
anticipated to significantly affect the results and/or conclusions of the study. 

Mass balance results indicate that approximately 90 percent of the PCBs are recovered in the process and 
that the solids appear to be fully recovered. The measured recovery forPCBs appears reasonable, given the 
potential for variability in the sampling and analytical methods. The slightly elevated recovery for the oil 
and grease fraction may be due to residual DIPA and/or water in the polished oil product. 

4.4.3.4 CRTI Materials Balance 

A summary of the material balance for the verification testing for the CRTI process is presented in Table '-·l~~~ 

4-20. The CRTI pilot scale materials balance results indicate that materials were accounted for within plus 
or minus five percent. Given the potential variability in the measurement methods, this appears reasonable. 
Note that this mass balance accounts for the materials added but does not address the amount of materials 
added relative to the amount of product oil treated. During the pilot study, an "over-dose" of sodium was 
used to ensure destruction of the PCBs. Because this overdose resulted in a treated product with reactive 
sodium and sodium amides, additional water and acid were required to neutralize the product. The increase 
in mass of material needed for the post-treatment was not assessed during the pilot test. Available mass 
balance data indicate that process streams were accounted for and support the conclusion that PCBs were 
effectively destroyed by the process. 

Table 4-20 
CRTI Verification Testing Material Balance 

Material Added (grams) 
Material Recovered (grams) 
Percent Recovery (%) 

3,006 
3,120 
104% 

2,986 
2,998 

100.4% 
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4.4.4 Ionics RCC/CRTI Full-Scale Application 

The following subsections discuss potential full-scale application of solvent extraction and solid phase 
chemical destruction as a means for treating the Hot Spot sediments. The section begins with an 
overview of the process development and full-scale work during the past 15 or so years. Much of this 
information has been taken directly from the Ionics RCC/CRTI report (Data Compendium) and the 
claims of success are, by in large, theirs. In the course of preparing this FS Addendum, these claims 
were not independently verified by Foster Wheeler. 

The discussion of potential full-scale treatment of the Hot Spot sediments includes an overview of the 
treatment system components and their operation, the estimated time to fabricate and deliver a treatment 
unit to the New Bedford site, the estimated cost to treat the 18,000 tons of Hot Spot sediment, a 
discussion of the unit's potential operational hazards and potential site specific and/or technological 
limitations for the process. 

It is important to note that the two stages of treatment are discussed separately (i.e., solvent extraction vs. 
solid phase chemical destruction), with the consideration given to the fact that the pilot test was 
conducted with the two- stages operating in conjunction with one another. In addition, it should be noted 
that the technical approach and cost estimate were modified by Foster Wheeler to reflect our evaluation 
of the treatment equipment during the pilot scale test and our engineering judgment based on direct 
experience with implementing innovative technologies in general, and at Superfund sites. 

4.4.4.1 Ionics RCC/CRTI Full-Scale Experience 

This section provides a summary level discussion of the process development activities that lonics RCC 
and CRTI have been performing since the early 1980s. The activities include the full range of process 
engineering and development and include bench, pilot and full-scale applications. While the two 
processes were developed independently of one another over this period, they extended their work in 
treating contaminated sediments beyond the New Bedford Harbor on-site pilot scale study program. This 
includes a recent test at CRTI's research and development facility located in Marengo, Ohio. This test 
was conducted with PCB contaminated sediment from New Bedford Harbor. These tests were conducted 
independently from the treatability study program described herein and were designed by Ionics RCC 
and CRTI to resolve some of the materials handling difficulties that were experienced by the CRTI unit 
at New Bedford. 

Ionics RCC Full-Scale Experience 

Ionics RCC has been developing the B.E.S.T.® process since the early to mid-1980s. In the course of 
developing the process, they have conducted over 300 bench scale tests and over 25 pilot scale 
demonstrations. This work has also included design, construction and operation of a 70 ton per day unit 
used to treat 3,700 tons of PCB contaminated sludge at the General Refining, Inc. (GRI) site in 
Savannah, Georgia. A picture of the full-scale solvent extraction unit used at the GRI site is presented in 
Exhibit 4-5. 
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Exhibit 4-5 
Full-Scale Ionics RCC Unit at the GRI Site in Savannah, Georgia 

Jonics RCC has also recently completed design and construction of a second generation solvent 
extraction unit that was delivered to a site in 1996 for the treatment of soil contaminated with organic 
and radioactive waste. The design of this solvent extraction unit was very s.imilar to the one that was 
identified to complete cleanup of PCB contaminated soi ls at the Norwood PCB Superfund site in 
Norwood , Massachusetts. 

CRTI Full-Scale Experience 

CRTT bas been developing the SET® process since 1982. The development work has generated a 
significant volume of bench scale data with actual scale-up of the process beginning in 1994. Since that 
time, CRTI has been actively developing the technology including construction of a 400-gallon reactor 
system in 1995. Since that time, they have added several more reactor systems. The development ofthe 
system can be traced through the chronology of equipment presented in Table 4-21. A photograph of a 
CRTI full-scale system is included as Exhibit 4-6. 
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Table 4-21 
Solvated Electron Technology Equipment Experience 

commercial 

4.4.4.2 Conceptual Fu ll-Scale Treatment System 

This section contains the conceptual full-scale solvent extraction and solid phase destruction process that 
could be used to treat the Hot Spot sediment. Within this section of the document these two processes 
(solvent extraction and solid phase chemical destruction) are discussed both separately, and together. This 
was done given the potential to mix and match these two processes with each other, or with other treatment 
approaches. Prior to discussing the potential conceptual fu ll-scale treatment systems, a summary of the 
scale-up information provided by Ionics RCC and CRTI in their report is provided. 

Bench scale and pilot scale treatability testing were designed to closely simulate the vessels and processes 
to be used in full-scale treatment. The data serves to predict fu ll-scale performance and to estimate 
treatment costs. Because successful pilot testing was conducted on the Hot Spot sediment material to be 
remediated, both Ionics RCC and CRT! believe the model is expected to be reasonably accurate for 
predicting full-scale results and treatment costs. The information presented in this section provides a 
summary level discussion of full-scale equipment and expected treatment costs. Detailed scale-up 
information is contained in the lonics RCC report. 
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Exhibit 4-6 
Full-Scale CRTI Unit in Marengo, Ohio 

lonics RCC Scale-Up Viability 

Table 4-22 presents data from two separate treatability tests and from full-scale operation for the Ionics 
RCC B.E.S.T.® solvent extraction process at the GRI Superfund site. These data demonstrate a close 
correlation between bench scale treatability test data and full-scale operating data. Tonics RCC also bas a 
significant volume of scale-up data between their 25 plus pilot scale demonstrations and their 300 plus 
bench scale treatability study evaluations. Their information has been used to refine the process parameters 
for full-scale operations. This includes the 70 ton per day unit at the GRJ Superfund site and a 50 ton per 
day unit that Tonics RCC recently delivered to a site to treat radioactive and organic mixed waste soil. This 
recent treatment system shares many of the process features with the unit recommended for New Bedford 
Harbor. The solvent extraction process proposed for the New Bedford Harbor site is similar to both the 70 
ton per day full-scale unit used at the GRI Superfund site, and the 50 ton per day unit delivered recently. 
The proposed solvent extraction unit draws from the sediment handling components of the unit used at GRI, 
and the solids handling and drying components of the 50 ton per day unit. 
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Table 4-22 
PCB Concentrations in Raw Sludge and Product Fractions at the General Refining Inc. Site 

Raw Sludge, mg/kg, dry 
Product Solids, mg/kg, dry basis 
Product Water, mg/L 
Percent Removal, % 

0.02 
<0.01 
99.9 

<0.01 
98.8 

<0.13 
<0.005 

>99 

A key component for the Ionics RCC system is that they use unit process components that are routinely 
available in the chemical and food processing industry. An example of this is the extractor dryer system for 
this system. Ionics RCC uses the same pilot scale unit that a leading manufacturer (Littleford Day) uses to 
perform scale-up evolutions. This is important as it greatly minimizes the scale-up and performance risks 
of the technology. 

CRTI Scale-Up Viability 

Development of the SET® process has been ongoing since 1982. The development work has generated 
significant supporting data for the chemistry and for its application to various matrices. Scale-up of the 
process began in 1994, with a 400-gallon batch reactor for solid materials becoming operational in 1995. 
Three 500-gallon soil reactors and a 100-gallon liquid reactor have been added, with the instrumentation to 
monitor process parameters such as: 

• Heat of reaction for various reactants 
• Reaction times 
• Sodium usage 
• Optimum sodium concentrations 
• Optimum ammonia ratios 
• Ammonia recovery efficiency 
• Waste stream analysis 
• Conductivity repeatability 
• PCB destruction efficiency 

These process parameters have remained consistent throughout scaled-up versions, and provide design 
criteria for the L1200 unit. The most critical parameters have been adequate mixing and reaction time. 
Because the SET® process requires contact of free electrons with each target molecule, adequate mixing 
must be provided for each equipment configuration. Also, instrumentation results show that the reaction 
time is less than 3 seconds. Together, these features have directed scale-up activity towards smaller 
equipment volumes utilizing faster throughput to achieve both reliability of the process and increased 
treatment rates. 

The unit used for the New Bedford Harbor Hot Spot sediment treatability study (CMDU2) was configured 
to treat liquid materials. Since the organic fraction from RCC's B.E.s.T.® process was a solid at ambient 
temperature, CMDU2 was re-configured at the site (after the first two optimization runs) to accommodate a 
solid matrix. CMDU2 best models a continuous contaminated liquid feed into a solvated solution. CRTI is 
currently working to overcome this and other materials handling issues experienced during the treatability 
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study. These issues must be addressed as part ofCRTI's scale-up process for the technology to be effective 
and economically viable as it applies to the Hot Spot sediment. 

The system proposed for New Bedford (LI200) is a refinement of the LI50 and L200 units presented in 
Table 4-21 and uses the same basic process and process parameters. 

Conceptual Full-Scale Treatment Systems 

The full-scale treatment approach is based on the systems described in the Ionics RCC treatability study 
report. The approach includes a combination of the Ionics RCC B.E.S.T.® solvent extraction system design 
to process 136 tons of wet sediment per day, and CRTI's SE~ Ll200 unit capable of processing 3.2 tons 
of oily extract per day. These processing rates assume 24 hour per day operations, seven days a week. The 
operating assumptions also include an on-line factor of 85 percent for Ionics RCC and an on-line factor of 
80 percent for CRTI. At 136 tons per day, the Ionics RCC solvent extraction unit would treat the 18,000 
tons of Hot Spot sediment over a five month period. The CRTI unit would keep pace with the solvent 
extraction process in treating 3.2 tons of oily extract daily. 

Conceptual Full-Scale Ionics RCC Treatment System 

The conceptual full-scale Ionics RCC treatment system would consist of several skids which would be 
set-up in a treatment area approximately I 80 feet by I 80 feet. This would account for the treatment 
equipment and provide set-backs due to solvent safety regulations. The system would include all of the 
major process components contained in the pilot scale system. The system schematic presented in Figure 
4-11 is designed to operate 24 hours a day, seven days per week with occasional periods of scheduled 
maintenance. The system's design capacity is 160 tons of sediment per day with an expected throughput 
rate of 136 tons per day. This translates into an "on-line" factor of 85% and accounts for the scheduled ,,,,.,., 
maintenance and other minor unforeseen interruptions. 

To protect the treatment system mechanical components, the wet sediment removed from the CDF would 
be run through a one-inch screen to remove oversize particles. The screened sediments would be 
pumped to the pre-mix tanks for extraction with diisopropylamine. This was the same operating 
procedure used by Ionics RCC during the pilot scale test program. Following several stages of 
extraction, the liquid mixture of solvent, oil extract and water would be removed. The solids would be 
transferred to the dryer unit to remove the residual water and solvent. Following drying, the solids 
would be tested against the cleanup criteria to determine if additional processing was required and 
returned to the CDF if appropriate. 

The liquid process streams would be separated through a combination of processes including stream 
stripping. The individual unit processes that would separate these liquid streams are discussed earlier in 
this section and would result in nvo waste streams, oil extract for subsequent treatment and water. The 
water stream is typically uncontaminated but may require minor polishing depending on whether it is 
released to a POTW, or a surface water body. It is important to note that the solvent is recovered from 
all waste streams within the process and is recycled. 
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The solvent extraction process would produce approximately five and a half gallons of oil extract for 
each ton of wet sediment treated. This oil extract would be transferred to the CRTI SET® process for 
treatment. This material transfer and the solid phase chemical destruction of the PCBs and other organic 
contaminants process via solid phase chemical destruction unit is discussed further below. It is also 
important to note that the oil extract could be treated through other means such as off-site incineration. 

Conceptual Full-Scale CRTI Treatment System 

The conceptual full-scale CRTI SET® system for solid phase chemical destruction is based on CRTI's 
development of the process over the past several years, their work during the New Bedford Harbor Hot 
Spot Treatability Study Program and their recent work with New Bedford Hot Spot sediment at their 
research and development facility. The conceptual process schematic for the SET® process is presented 
in Figure 4-12. The unit would be transported to the site on four standard flat bed trailers and would 
occupy an area approximately 60 feet by 60 feet. 

The oil extract would be transferred from Ionics RCC solvent evaporator at approximately 70°C and in a 
fluid state. Rather than allowing the material to cool to ambient temperature and solidity as was done 
during the pilot scale study, CRTI SET® equipment design will receive, store and process this feedstock 
as a fluid by maintaining its temperature. The full-scale system, unlike pilot scale, is designed to sustain 
near stoichiometric conditions, thus minimizing the formation of soda am ides and preventing the treated 
product from being highly caustic. CRTI would monitor the reaction with a conductivity probe to 
prevent over-dosing with sodium and would neutralize soda am ides formed as a result of the catalytic 
action of any iron compounds present. 

The oil extract from the lonics RCC solvent evaporator would be pumped through trace heated piping to 
a sparger which feeds a 500-gallon insulated and trace heated "tote" tank. The extract would then be 
pumped from the bottom of the tote tanks using a specially designed positive displacement pump. This 
positive displacement diaphragm type pump has been used both in the LISO SET unit and the pilot scale 
unit used by CRTI to process chemical warfare agents. The oil extract would then be transferred through 
a flow meter to Static Mixer "B" at a rate of approximately 32 gallons per hour and at a temperature to 
70 to 90° C. 

Sodium would be received in bulk form cast in a 55-gallon drum with nitrogen filling the void space. 
Four drums of sodium at a time would be stored in a drum heater box, complete with fan, electric heating 
elements, and controls. All four drums would be maintained at approximately li5°C, at which 
temperature sodium is liquid. One drum (at a time) is connected to a diaphragm type sodium pump, 
which feeds sodium liquid to the one of Static Mixer "A". Approximately I 00 gallons per hour of liquid 
anhydrous ammonia from the system ammonia reservoir tank would be continuously pumped and 
metered to Static Mixer "A", where they rapidly solvate molten sodium. An aging section following 
Static Mixer "A" allows full solvation time, as confirmed by in-line conductivity probes. The organic 
fraction and solvated sodium solution exiting Static Mixer "B" pass through another aging section and 
are slightly cooled to remove reaction heat. After aging, a calculated amount of decanted process water 
is injected as Static Mixer "C". The process water reacts with any residual by-product sodium amides 
formed to release ammonia and by-product gases. Ammonia and by-product gases are removed from the 
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organic material downstream of Static Mixer "C'. Waste product is removed as a slurry and is mixed 
with acid waste from the scrubber system to effect neutralization. 

The treated material would be containerized for on-site disposal. It is estimated that 600 cubic yards of 
treated waste product material would be generated from a full-scale operation. At this stage it is unclear 
if this material could be directly disposed of in the CDF, or whether alternative means of disposal would 
be required. Ammonia from the evaporator would be recovered by a compressor packaged system 
(employing regenerative heat recovery to the system) using a closed circuit water based cooling tower. 
An ammonia dryer would be provided in the ammonia recovery system to maintain the recycled 
ammonia at less than 0.6% dissolved in water. Makeup ammonia would be provided from a vendor 
supplied "nurse" tank. 

An ammonia scrubber system would be included with this process to neutralize ammonia passing from 
the system with non-condensable by-product gases from the process. Sulfuric acid from drums would be 
used for the scrubber neutralization medium. The entire system would be designed to operate at a 
maximum of 400 psig, and at a maximum design temperature of 50°C. Maintaining this temperature 
optimizes reaction efficiency and allows reduced operating pressures for safety considerations. 

The technology implementation schedule includes a number of components in addition to treating the 
sediment. The schedule must incorporate the time to design and construct a full-scale treatment system 
capable of treating the Hot Spot sediments. Simply having a full-scale unit in existence may not be 
sufficient to meet the matrix-specific materials handling challenges that the Hot Spot sediment present. 
This was clearly demonstrated during the pilot scale testing program. In addition, the time to mobilize to 
the site, set-up the treatment unit skids and perform complete checkout/start activities must also be 
included. Finally, time must be included for decontamination and disassembly of the treatment equipment 
for demobilization. 

For the Ionics RCC and CRTI processes, Foster Wheeler has estimated the total time, including treatment, 
to be on the order of two and a half years. This includes 18 months for design and construction of the 
treatment equipment; six months for mobilization and set-up/checkout activities; five months for treatment; 
and one mon~h for decontamination and disassembly of the treatment equipment. 

4.4.4.3 Technology Limitations 

The technology limitations for the Ionics RCC and CRTI processes are primarily related to materials 
handling issues. Three problems were encountered during the New Bedford Harbor pilot scale study and 
would require resolution before treatment could be carried out in an effective manner. The three problems 
include: 

1. Transfer of the oily waste from the Ionics RCC solvent extraction unit to the CRTI solid phase 
chemical destruction unit. 

2. Cross contamination of treated waste material within the two CRTI process cylinders. 
3. The high pH and reactability of the CRTI treatment residuals. 

Ionics RCC and CRTI took proactive measures in the field during the test program to try to solve the first 
two issues and have offered reasonable suggestions as to how they would be addressed at full-scale. The 
third materials handling issue is potentially more problematic as it potentially impacts the ultimate viability 
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of the CRT! process. In summary, the high pi-L reactive waste slurry that Foster Wheeler was provided by 
CRT! during the pilot study may not be appropriate for disposal within the CDF and presented a potential 
risk to worker safety and health. The financial implications on the treatment process are also potentially 
significant as the only acceptable disposal method for such a waste may be ofT-site incineration. 

Both tonics RCC and CRT! have made effor1s to address these potential issues both during the pilot study. 
and with their more recent efforts at CRTI 's research and development t:1cility. These latter efforts were 
done on their own volition and included solvent extraction of 330 pounds of Hot Spot sediment and 
chemical destruction of the resulting oily extract. These test effor1s were also overseen by an EPA 
representative from EPA's Office of National Risk Management Research Laboratory. According to CRT!, 
the test equipment has been revised to include a conductivity probe which measures the reaction on a real
time basis to prevent over-dosing with sodium. 

Preliminary reports from CRT! indicate that the material transfer between the tonics RCC and CRT! 
' treatment units went smoothly and that the solid phase chemical destruction process was effective in 

treating the PCBs in the oil extract. They also report that the waste reaction monitoring equipment operated 
as designed and the CRTI treatment residuals would not present a disposal problem. It is important to note 
that this information was verbally provided directly to Foster Wheeler and has yet to be independently 
verified. 

4.4.4.4 Ionics RCC/CRTI Hazards Review 

This Hazards Review highlights the main areas of concern to ensure these issues are factored into the 
overall evaluation of this technology. This review is conceptual in scope because there are no plans at this 
time, for implementation and therefore, no detailed P&IDs, operating instructions, etc., exist that would ~11,. 
form the basis for an in-depth HAZOP review. Should implementation proceed at some time in the future, 
an in-depth HAZOP review would be performed. 

Solvent Extraction Process Overview 

The main ha;z.ards associated with the solvent extraction process result from the use of solvent, in this 
case, diisopropylamine. The primary concern with diisopropylamine is its flammability. 
Diisopropylamine is a volatile, flammable liquid that can release vapors forming flammable mixtures in air 
that are explosive when exposed to an ignition source. Its vapors are significantly heavier than air (over 
three times) and can travel considerable distances along the ground to an ignition source, potentially 
resulting in flashback. Additionally, incomplete combustion products may be toxic and should be avoided. 

CRTI Process Overview 

Anhydrous ammonia is used as a solvating medium for the creation of active electrons in the PCB 
destruction vessel. This compound is immediately dangerous to life and health in airborne concentrations 
greater than 300 ppm. It is irritating to the eyes, nose and throat at lower concentrations. Inhalation can 
cause dyspnea, broncospasm, chest pain, and pulmonary edema. Contact with skin can cause burns and 
vesiculation. 

Sodium is an active metal source of electrons for the Solvate Electron PCB destruction process. It is used in 
the PCB destruction vessel. Sodium metal is water reactive and reacts rapidly with moisture in air or tissues 
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to form sodium hydroxide and sodium oxide. It can cause severe eye and skin burns from reactions to 
sodium hydroxide. Effects may be permanent. Inhalation will cause irritation or the upper respiratory 
passages with coughing and discomfort. Ingestion will cause abdominal discomfort characterized by 
nausea, severe pain, diarrhea, and collapse. A sodium release would result in a high risk of ignition. 

Hazards Analysis 

M~or issues of concern are the following: 
-the hazards associated with release ofthe solvent, DIPA. 
- the release of ammonia vapors 
-the mishandling of sodium metal. 

These issues are discussed in more detail below and are divided into physical, chemical hazards and 
hazardous operating conditions. 

Physical Hazards 

The physical hazards that may be encountered include fire, noise, exposure to the cold, heat stress, sharp 
surfaces, falling objects, lifting, electrical shock, and those associated with work near heavy and industrial 
equipment. Should implementation of these processes proceed, the Site Safety Officer, or alternate 
(SSO/alternate) would address activity-specific safety procedures to minimize the potential for injury 
associated with these hazards during full-scale operations. 

Fire Exposure - On-Site Fire 

The active materials utilized in these processes pose significant fire potential and must be properly handled 
and stored. Diisopropylamine has a flash point of -6°C, an auto ignition temperature of JI5°C and explosive 
limits of 0.8% to 7.1 %. The vapor pressure is such that vapor space above the liquid at ambient 
temperatures could be in the explosive range in the event of misoperation. Ammonia is combustible and 
can form explosive mixtures with air (15% to 25% ammonia). Sodium is flammable and dispersions in the 
solvents become pyrophoric if the solvent evaporates, thus a leak of ammonia-sodium mixture would likely 
ignite on exposure to air. 

Normal vents and pressure relief devices should discharge to atmosphere at least 15 feet above ground level 
and downwind (prevailing wind) of processing equipment. CRTI equipment should conform to the safety 
code for mechanical ammonia refrigeration (ANSIIASHRAE 15-1989 or later) as a minimum. 

It is also noted that water is not a suitable fire fighting material for diisopropylamine or sodium fires. 

Fire Exposure - Off-site Fire 

The Confined Disposal Facility site is well isolated from surrounding development except for textile 
manufacturing activity opposite the site on Sawyer Street. The road is narrow and is a dead end; traffic 
appears rather low, limited to workers and deliveries to the manufacturing operations. 
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The potential for fire radiation from a signiticant building or vehicle fire activating relief valves should be 
considered in siting ammonia. diisopropylamine and other storage vessels or containers. Relief vents .._, .. 
should be elevated to promote dispersion. 

Chemical Hazards 

The following materials associated with the process are hazardous because of toxicity and/or flammability: 

• Diisopropylamine (DIP 1\) 

• Ammonia 
• Sodium metal 
• Sodium hydroxide & sodium oxide 
• Jn process materials containing PCBs 
• Other toxic organics in the sediment 
• Heavy metals 

Raw Material Storage 

Hazardous materials on site should be strictly limited. DIPA, ammonia, and sodium each pose a fire hazard 
and require segregated storage. Where possible, the proposed continuous recovery and recycling of these 
materials is desirable to minimize the amount on the site. Stored materials should be in a segregated and 
diked area. ANSI K61-1989 (Safety Requirements for the storage and handling of anhydrous ammonia) 
requires containers of 500 to 2,000-gallon be located no closer than 25 feet to adjoining property or 
highways. Since diisopropylamine is more flammable than ammonia its storage should be even more 
remote from possible ignition sources. 

DIPA 

The potential hazards from diisopropylamine are mitigated by strict compliance with OSHA, NFPA 36 and 
Fire Department regulations regarding the handling of flammable and hazardous substances. Also, a 
limited amount of solvent would be in use at any one time in the full-scale system. 

Engineering precautions also mitigate the potential hazard of the process solvent. The solvent flammability 
is controlled through the use of a nitrogen blanket throughout the system and through the use of 
instrumentation to detect any solvent leakage. A monitoring system would be installed with numerous 
sensing points which detect solvent leakage from the system. Process instruments and controls also 
contribute to safety and health protection by allowing operators to monitor the system and by supplying 
automatic shutdowns for unsafe process conditions. 

Ammonia 

During normal operations, ammonia is vented in small amounts (estimated at 5 pounds per day) from the 
scrubber system, which is included to vent non-condensable gases from the system. Operation of the SET® 
pilot unit during the New Bedford treatability study demonstrated that ammonia emissions were not an 
issue, and release ofthis relatively small amount of ammonia is well within EPA regulatory control limits 
of 100 pounds per day reportable quantity. This ammonia release, through the Ll200 negative pressure 
vent system, will not result in ambient ammonia concentrations above 25 parts per million, the American 
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Congress of Governmental Industrial Hygienists (ACGI H) established "no adverse effect" level for worker 
exposure during a normal 40 hour work week. Workers near the equipment may notice occasional 
ammonia odors (a human being can detect ammonia concentrations in air as low as 2 parts per million), but 
these odors are not at a nuisance level and would not be detectable outside the fenced boundary. 
As demonstrated during site operations, no off-site odors were noted, and workers within the fenced 
boundary did not complain of ammonia odors. 

The maximum inventory of anhydrous ammonia potentially subject to release by spill is 400 gallons, well 
below normal quantities used for industrial refrigeration applications. Fumes from such a release would 
require partial site evacuation; however, site personnel would be trained and capable of quickly covering 
and recovering spilled material. Spills of significant amounts of liquid ammonia will remain liquid and 
slowly evaporate because of auto-refrigeration. Proper spill response, in accordance with the Ammonia 
Safety Training Institute guidelines, requires evacuation of personnel not involved in recovery operations, 
and trained ammonia spill response personnel to monitor and contain released volumes. For the maximum 
feasible spill (400 gallons), CRTI's bermed process area would be filled to less than 0.2 inches, and this 
amount would evaporate in less than 8 hours. Evaporation is the preferred method of dealing with ammonia 
volumes in open areas. 

Sodium 

Sodium would be stored in a fireproof vault and limited to seven 55-gallon drums; approximately a seven 
day supply, which appears reasonable. The full-scale implementation proposed in the preceding 
subsections suggests that drums be maintained in the liquid state at ll5°C with one drum connected to the 
process supply pump. Changing the supply drum appears to present the potential for operator exposure 
and/or fire. Provision should be made for preservation of the nitrogen atmosphere above the in-service 
drum. Provisions should be made to store as few drums in the liquid state as possible (less than four at any 
one time). 

A rigorous sodium handling system would be applied to prevent leaks of sodium and to prevent exposure of 
sodium to moisture. These handling requirements are routinely in use in industries employing large 
quantities of sodium. Handling requirements and safety features include nitrogen blankets, confined 
storage, guarded double piping with conductivity leak detection between the inner and outer pipe, and 
special fire fighting techniques. These techniques include soda ash blanketing of the burning material to 
shut off oxygen supply, and preclude any possibility of adding water to the fire. For the proposed system, 
the sodium inventory which could possibly be released is minimal because only one drum would be 
connected to the Ll200 reaction system at any time, and no more than 7 drums would be present on site at 
anytime. 

In-Process Material 

In-process material presents all of the hazards of the raw materials in addition to that of the toxicity of the 
sediment contaminants. Operation of the premix tank and extractor/dryer in the batch mode requires 
significant in-process material largely eliminating any benefit from continuous operation of the amine and 
ammonia recovery systems and the PCB destruction reactor. 

No data have been provided on details of extraction batch size or cycle time but 2,000 gallon storage 
capacity (3 days supply for the destruction unit) for the organic extract is provided to permit continuing 
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operation of the unit in the event the extraction unit is not operating. The hazards associated with storage of 
this quantity of material must he balanced against those posed hy the shutting down and start-up of the 
destruction unit. 

Hazardous Operating Conditions 

Hazardous Operating Conditions include equipment and process failures that would create operating 
temperatures and pressures that could cause release of DIP A and/or ammonia. Sodium is highly reactive 
and handling the quantities proposed poses the potential for a hazardous condition. 

The flowrate and capacities specified indicate any piping or vessel failure in the nature of a rupture is likely 
to result in a toxic atmosphere and/or difficult to control fire in the processing area with severe 
consequences. 

Processing failures such as the following do not appear to present any major hazard if detected within 
reasonable time other than the discharge of incompletely remediated material and operating difficulties. 

• Amine decant operation fails to separate water 
• Incomplete drying of recycle ammonia 
• Incorrect ratio of sodium to oil 
• Excess quench water 

The indicated design temperature for the CRTI system is 120°C; at this temperature the vapor pressure of 
ammonia is approximately I ,330 psig. The proposed design pressure is not stated. The proposed CRTI 
continuous unit differs substantially from the batch unit utilized in the pilot test. It appears that the ,_II, 
proposed continuous unit is a pipe reactor utilizing static mixer sections for contacting the reactants; 
controls and operating procedures used in the pilot test will not be generally applicable. 

4.4.4.5 Estimated Treatment Costs 

Treatment costs were estimated for solvent extraction and solid phase chemical destruction using input 
provided by Ionics RCC/CRTI. The estimates were developed for 18,000 tons of Hot Spot sediment using 
solvent extraction, and solid phase chemical destruction for the 423 tons of extract that would be generated 
by the solvent extraction process. The estimated throughput of the soivent extraction system is 136 tons per 
day based on an 85% on-line factor. This unit would be potentially capable of treating up to 160 tons per 
day. However, it would be unrealistic to assume that the unit would not experience some down-time even 
for routine maintenance. The estimated throughput for the chemical destruction unit is 3.2 tons of extract 
per day based on a 80% on-line factor. The cost estimates provided by lonics RCC/CRTI were adjusted 
slightly by Foster Wheeler in some cases to reflect our experience in implementing innovative treatment 
technologies at Superfund sites and our overall engineering judgment. It is important to keep in mind that 
these are estimated costs for treatment only, and do not include the other costs that would be associated with 
a cleanup including: design, procurement, site facilities, sediment removal from the CDF, handling of 
treated materials and air monitoring. 

Several major categories are included in the treatment costs: allocated capital costs such as design, 
fabrication and testing; mobilization and demobilization costs; and the costs to treat the sediment including 
labor, reagents, utilities, etc. The costs for solvent extraction (Ionics RCC) and solid phase chemical 
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destruction (CRT!) are presented in two forms. The tirst is an individual break-out of tonics RCC and 
CRTI costs, separately. This is followed by a combined cost estimate that is representative of a complete 
treatment scenario. 

Estimated Ionics RCC Costs 

The tonics RCC break-out includes the allocated capital equipment, mobilization costs, utilities, operating 
labor and demobilization. Within each of the categories, additional details are also provided. 

Capital Equipment 

The estimated capital costs for a solvent extraction treatment unit capable of treating 160 tons per day with 
an onstream factor of 85% results in effectively treating 136 tons per day. This size will facilitate 
separation of the contaminated oils from the sediment in approximately 5 months. The major cost elements 
of this system equipment, including design, component purchase, fabrication, and testing, are estimated as 
follows: 

Solvent Extraction Plant Equipment 
(including boilers, skids, and cooling tower) 
Feed and Product Handling Equipment 
Subtotal, Capital Equipment 

$6,800,000 

$850,000 
$7,650,000 

Of these total capital costs, Ionics RCC has estimated that they would allocate I 00%, or the entire 
$7,650,000, to the project. 

Mobilization Costs 

Mobilization of the equipment to the site, including installation of equipment and mobilization of personnel, 
is estimated as follows. Mobilization is expected to take I 0 weeks. 

Installation of Solvent Extraction Plant Equipment 
Installation of Feed and Product Handling Equipment 
Mobilization of Personnel 
Foundations 
Total Mobilization 

Checkout/Startup Costs 

$600,000 
$150,000 
$ 65,000 
by others 
$815,000 

Checkout and startup, including decontamination facilities, hiring, training, commissioning, and testing, are 

estimated as follows. 

Personnel and Small Equipment Decon Facility 
Hiring and Training 
Checkout, Commissioning, and Startup 

$ 30,000 
$ 50,000 
$250,000 
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Testing 
Laboratory 
Permitting 
Total Chcckout/St;u-tup 

Reagents, Additives, and Utiliti~s 

$ 80,000 
by others 
bv others 
$410,000 

The following is a breakdown ()f the cost estimates for reagents, additives, and utilities. The total cost for 
the 18,000 tons is estimated at $530,000. A per ton break-out of the various components is provided below. 

Electrical Power 
Steam (by natural gas) 
Caustic (NaOH) 
Nitrogen 
Initial Solvent Fill 
Solvent Consumption 
Water and Sewer 
Total Per Ton Cost 

Labor and Support Management 

$4.80/ton 
$9.50/ton 
$3.11/ton 
$1.50/ton 

$1 0.53/ton 
negligible 
by others 

$29.44/ton 

Operational costs are based on a 5 month schedule, working 24 hours per day and 7 days per week. A four 
person crew per shift is required, with 1/2 hour overlaps in shifts, plus site manager, safety manager, and 
clerk. This gives a total of 19 employees. 

Assuming 44 hours per week, per employee, at an average cost of$55 per hour, this gives a labor operating 
cost estimate of$52.44 per ton, or a total cost of$944,000. 

Post Treatment of Products 

The treated solids generated by the B.E.S.T.® solvent extraction process were found to pass the TCLP test 
for metals contamination leaching. Therefore, costs for additional treatment of the treated solids prior to 
disposal in the containment cell were not included. The water product effluent generated from solvent 
extraction during the pilot scale study was essentially non-detect for PCBs. Therefore, only minimal water 
treatment is assumed. 

Demobilization Costs 

Cost for demobilization including decontamination of the treatment equipment was estimated at $200,000. 

Ionics RCC Cost Summary 

A summary of the Ionics RCC estimated treatment costs is provided in Table 4-23. Costs are included as 
total costs of operation and as per ton treatment costs, assuming 18,000 tons of niaterial because of the 
relatively small amount of material to be treated, capital equipment, mobilization and demobilization 
comprise the large majority of the treatment costs. 
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Table 4-23 
Ionics RCC Cost Estimates Summary 

Category Cost Per Ton of Settlement eost Cll 

- - -
Capital Equipment Costs $7,650,000 $425.00 

Operational Costs 

Mobilization $815,000 $45.28 

Checkout/Startup $410,000 $22.78 

Reagents, Additives, and Utilities $530,000 $29.44 

Labor and Support Management $944,000 $52.44 

Demobi I ization $200,000 $11.11 

OPERATIONAL COSTS $2,899,000 $161.05 
TOTAL RCC COSTS $10,549,000 $586.05 

(I) The per ton costs only apply for treating exactly 18,000 tons of material. The treatment of material in 
excess of 18,000 tons would be performed at an additional cost of $81.88 per ton. If less than 18,000 
tons is treated, $81.88 per ton can be deducted from the total cost. 

Estimated CRTI Cost Breakdown 

The estimated cost for the CRTI to treat the oil extract that was separated from the Hot Spot sediment is 
presented below. The estimated costs include allocated capital costs for design and fabrication of the 
treatment unit; mobilization to the site; checkout/startup costs; operational costs including labor and 
reagents; and finally, demobilization. 

Capital Equipment 

The major cost elements of this CRTI solid phase chemical destruction system, including design, 
fabrication, and building, are listed below. The complete capital equipment cost is $1,350,000. This unit 
would be designed with a 4 ton per day capacity and an estimated on-line factor of 80% to treat the 3.2 tons 
of oily residue produced through separation. 

• Ammonia Recovery System 
• Dryer Package 
• Scrubber System 
• Waste Materials Handling, pH Adjustment System 
• Liquid Ammonia Handling System 
• Product Oil Handling System 
• Continuous Reactor System 
• Ammonia Recovery Evaporator System 
• Design, Fabrication, Building 
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Of these Iota I capital costs. I 00'%. or $1 ,3 50,000, would be inc ludcd by C RTI as a direct cost to the project. ~" 

Mobilization to Site 

Mobilization of the equipment to the site. including project documents, bonding, penmttmg, shipping, 
installation, peripheral equipment, site office and laboratory. shelter structure, and testing, is estimated to 
take approximately 6 weeks and cost $142,000. 

CheckouUStartup 

This activity is expected to take 4 weeks and have a cost of $77,000. The primary costs associated with this 
activity are for site and home office related labor. 

Reagents and Additives 

Materials required include sodium and anhydrous ammonia. Small amounts of sulfuric acid are required for 
the scrubber, as well as small quantities of solvent for cleanup. This gives a total cost of $368,000, or 
$20.42 per ton of sediment, for all CRTI reagents and additives. This equates to $870 per ton of oily extract 
treated by the CRT! process. 

Labor and Support Management 

Operational costs are based on a 5 month schedule, working 24 hours per day and 7 days per week. A two 
person crew per shift is required, with one hour overlaps in shifts. This gives a total crew of eight. Two of 
the total eight person crew will be trained to operate gas chromatography equipment. Cost elements include 
labor, travel and living, procedures preparation, regulatory interface, project management, safety reviews, 
consumables, laboratory analyses, and miscellaneous operational items. The total labor and support costs 
are estimated to be $343,000, or $19.02 per ton of sediment. This equates to $811 per ton of oily extract 
that is treated by the CR TI process. 

Demobilization 

The estimated cost to demobilize the CRTI treatment system, including decontamination and shipping to a 
storage area, is $142,000. Consistent with the general approach for estimated treatment costs, foundation 
demolition and site restoration are assumed to be performed by others. 

CRTI Cost Summary 

The summary of CRTI's estimated total cost are presented below in Table 4-24. Costs are presented as total 
for the remediation effort and as per ton treatment costs based on treating 423 tons of extracted "oil" from a 
sediment extraction process. 
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CRTI's Cost Estimated Summary 

Category Cost Per Ton of Oil Extract Cost <I> 

Capital Equipment Costs $1,350,000 $3,191.49 
Operational Costs 

Mobilization $142,000 $335.70 

Checkout/Staiiup $77.000 $182.03 

Reagents, Additives, and Uti f ities $368,000 $869.9S 

Labor and Support Management $343,000 $810.87 

Demobilization $142,000 $335.70 

CRTI OPERATIONAL COST $1,072,000 $2,534.28 

TOTAL CRTI COSTS $2,422,000 $5,725.77 
<'>The per ton costs only apply for treating exactly 423 tons of extracted material. The treatment of 
material in excess of 423 tons would be perfonned at an additional cost of $1,680.85 per ton. If less than 
423 tons is treated, $1,680.85 per ton can be deducted from the total cost. 

Total RCC and CRTI Cost Summary 

To evaluate the estimated total cost for treatment using a combination of solvent extraction and solid phase 
chemical destruction, the results of the lonics RCC and CRTI estimates are combined in Table 4-25. The 
estimates include the total Ionic RCC and CRT! fixed and operational cost, based on treatment of 18,000 
tons of Hot Spot sediment. 

Table 4-25 
Total RCC and CRTI Cost Summary 

$7,650,000 : $1,350,000 : $9,000,000 500.00 
······················ ·····$2;·s99;·ooo·····:····$"i·;o72;ooo····:·····························$3"§7·i·:ooo·····························:····················$2"2"0".·6·i················ 

·, ····s;1·o-~s4·9-~o(J"o····!····si;42i;ooo····;···························iii~9-7i~·o·o·o····························r····················s;:;2o:6i················ 
fh~··p·~·r-·i~-~-~~~ts··~rii"V.app·i;·-r~~-·treati~"i"·~;.;~·~ii";·'i"ii:O"oo·i·~~-s··~{"i1~"t-sj;.~i .. s.eci"ime~·i:···n;·e·tr~~ti1~·erii·~r-;eCiimeni·i·;;··········· 

excess of 18,000 tons would be performed at an additional cost of $121.32 per ton. If less than 18,000 tons is treated, 
$121.32 ton can be deducted from the total cost. 
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4.5 Geosafe Test P1·ogram 

The Geosafe vitrification process was the second pilot study conducted on the Hot Spot sediment. This 
process involved the pilot scale testing of vitrification by electrically heating and subsequently melting the 
sediment, thus volatilizing or destroying the organic contaminants and immobilizing heavy metals within 
the melt. Data from the pilot study indicated that the process immobilized metals during the melting 
process. The resulting solid pruduct was relatively inert and did not contain PCBs or other organics in 
measurable concentrations. Results from the pilot study also indicated that significant concentrations of 
PCBs, dioxins, and furans were essentially desorbed from the sediment during treatment. These organic 
compounds required additional off-gas treatment prior to release to the atmosphere. 

The following subsections describe the vitrification process, the pilot study test program, the effectiveness 
of the process in treating the Hot Spot sediment, and potential full-scale application. Steps that would be 
necessary to implement this technology at full scale were developed based on the pilot study results. These 
are also discussed below. The Geosafe pilot study report summarizing the field work and Geosafe's 
conclusions are included in the Data Compendium. TRC's report on the off-gas sampling procedures 
results and laboratory data from the Geosafe study are also included in the Data Compendium. 

4.5.1 Process Description 

Vitrification technology has been under development and testing by the Pacific Northwest Laboratories 
Division of Battelle Memorial Institute (Battelle) since 1980. The process was originally developed for 
possible application on soils contaminated with radioactive transuranic materials (i.e., plutonium, 
americium, uranium), related refuse (i.e., wood, plastic, rubber, metal, cloth, cleaning chemicals, sealed 

containers), and other process chemicals (i.e., nitrate, sulfate, fluorine, carbon tetrachloride, •~P 

tribromophenol). 

The Geosafe vitrification process is a patented, thermal treatment/immobilization technology for treatment 
of hazardous materials, including PCBs, dioxin, pesticides/herbicides, other SVOCs and VOCs, metals, 
inorganic compounds, and radionuclides. The vitrification technology involves electrically melting 
contaminated media where the material has been placed for treatment. Figure 4-13 illustrates the overall 

vitrification application system. Electrodes are initially placed only a short distance into the media to be 
treated. A graphite starter path is used between the electrodes to carry the initial current and to cause the 

adjacent surface media to melt. Once the typically earthen media becomes molten, it becomes electrically 
conductive and becomes the primary current carrying element for further processing. 

The high operating temperature destroys and removes hazardous organic materials through pyrolysis (i.e., 
thermal destruction of the organic compounds in the absence of oxygen). The temperature is also 
sufficiently high to cause inorganic compounds to break down or otherwise enter into chemical reactions 
with other materials present in the material. Those materials that are not sufficiently volatile to evaporate 
from the melt during processing are permanently incorporated (immobilized) into the residual product 
through chemical and physical incorporation into the glass-like solid structure. The residual product 
resulting from the vitrification process is a glass-like solid similar to volcanic rock, that exhibits 
structural and weathering properties capable of enduring long term environmental exposure. Off-gases 
from the treatment are treated to ensure air emissions comply with regulatory standards. 
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4.5.2 Geosafe Test Program Elements 

The Geosafe pilot study test program is described in this section. The test program included two batches 
using a large scale pilot treatment system capable of holding approximately 2,000 pounds of sediment. 
The test program was originally envisioned to occur over a two week period but was later extended over 
a two month period due to difficulties encountered in the field. Some of the difficulties encountered 
during the first batch included the overloading of the gas sampling trains with particulate, stack gas 
concentrations approaching the lower explosive limit (LEL) and recurring difficulties with gas flow 
through the activated carbon filters used for off-gas treatment. Rapid turnaround laboratory resu Its from 
key off-gas sampling locations confirmed that the process was releasing significantly elevated 
concentrations of PCBs, dioxins, and furans in the off-gas. These conditions were not anticipated at the 
onset of testing and the off-gas treatment system was not designed to adequately address such elevated 
concentrations. 

The time between batches was used by Geosafe to design, procure, and implement an off-gas treatment 
system that could treat off-gas within the "worst case" concentration of contaminants identified during 
batch #1. Results from batch #2 had similar off-gas results suggesting that the problems encountered 
during the pilot test are intrinsically related to the Hot Spot sediment matrix and indicating that the 
process will require significant additional modification and testing before it can be considered for full
scale implementation. Additional detail on the pilot study testing results and the implications for future 
Hot Spot applications are discussed in the following subsections. 

The major elements of this section include a discussion of the overall test program schedule, the Geosafe 
pilot study test equipment and operations, and the sampling and analytical chemistry program that was 
used to gather data to evaluate the effectiveness of the process. A discussion of the testing results is 
provided in Section 4.5.3. 

4.5.2.1 Actual Test Program Schedule 

The Geosafe. test program consisted of two treatment batches using a test vessel that held approximately 
2,000 pounds of wet Hot Spot sediment. The original plan was to use sediments that had been somewhat 
dewatered through gravity settling for Batch #1 and sediments (not dewatered) for Batch #2. This plan was 
ultimately modified in the field following Batch #1 as a result of problems experienced by Geosafe. 
Accordingly, the sediments for Batch #2 had some of the free standing water removed from the surface of 
the test container and as a result, the two batches were quite similar, with the exception of the off-gas 
treatment systems. Geosafe substantially modified the off-gas treatment system based on the difficulties 
experienced during Batch #I. These problems appear to have been moisture related and are described in 
detail below. 

Following the period of installation of the test vessels and off-gas treatment equipment, and subsequent 
filling of the test vessels with sediment, Geosafe initiated Batch #I at approximately I 0:00 a.m. on July 20, 
1996. The test program was run for approximately 34 hours out of the planned 48 hour melt period. Due to 
significant concerns with vitrification operations, the associated impact on the effectiveness of the off-gas 
treatment system and the potential atmospheric release of contaminants, the first batch was termianted early 
and the second batch was postponed for two months. 
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Over the two month postponement period EPA, the state, and other members of the forum group discussed 
the possibility of conducting the second batch provided that Geosafe modify their operating parameters and 
upgrade their off-gas treatment system. Geosafe agreed to implement changes to the amount of clean soil 
placed on top of the sediment to be vitrified and added several components to the off-gas treatment system 
including a venturi scrubber. larger carbon canisters and a thermal oxidizer. With the modifications in 
place, Geosafe started Batch #2 on August 26, 1996 with the intent to conduct melting activities for a 48 
hour period. This batch was halted by Foster Wheeler after 22 hours because many of the same process 
difficulties experienced during Batch# I were still occurring. In addition, the potential for explosion within 
the treatment vessel had reached a level where concern for worker safety and health mandated the test be 
stopped. The overall test program schedule is presented in Table 4-26. 

Table 4-26 
Geosafe Pilot Test Program Schedule 

; -- D~f~~--~~,·::(-'; l''C''·'I:.~~:~:Oay.: .1:1,*:J:~t~8iit{~::;~~~'\' · :·,,Test:t)escm>non · ':·;1::~ 
7/20/96 I #1 ! Test started at 0955 hr 

............. 7/~.!/.?.~ ............. , ............... ? ............... -'··············~·! ............... l..!..~~~-~.?..~.P..!~!~~.}~ .. !~~~ .. I.~~~-~-----··--···--····--·· 
7/22/96 through 8/25/96 - Off-gas treatment system was revised 

··--·········sii67'i6····----·····r···············j'··············r--··--······~h···········--·rrest.started .. ai.f6·s·s-·h·.:s···--························--
s;27/96 \ 4 \ #2 j Test completed 221us later 

4.5.2.2 Pilot Scale Test Equipment 

A photograph of the pilot scale unit is included in Exhibit 4-7. An illustration of the configuration of the 
pilot scale unit is included as Figure 4-14. The system consists of a power supply, a test waste container, a 
containment box, an off-gas treatment and water collection system, and a data monitoring and storage 
system. The power system utilizes a 30 kW Scott-Tee transformer for converting three phase primary input 
power to a balanced two phase secondary output. The transformer is equipped with 12 voltage taps and two 
silicon controlled rectifiers on the secondary side for controlling the power input to the melt. Transformer 
output is monitored via metering on the secondary output to the electrodes for power, amperage, and 
voltage. Power connections for this test were supplied by the local utility service. 

The test container was used to hold the contaminated sediment during the study and was placed inside the 
containment box. The containment box is constructed of carbon steel and is fitted with ports for air inlet, 
off-gas removal, instrumentation, and electrode feeding. In addition, the containment box has a view port 
so the melt can be observed during testing. 

The system is equipped with movable electrodes to allow gravity or controlled feeding during processing. 
The feeders are equipped with air grippers to provide the capability to drive, or hold, the electrodes 
depending upon the operating conditions that exist. 

The off-gas treatment system for the pilot scale system was designed to facilitate acquisition of off-gas 
samples from the melt and to provide nominal off-gas treatment. It was not designed to emulate the 
performance of the off-gas treatment system used during full-scale operations. The treatability test 
off-gas sampling system for batch# 1 consisted of a section of stainless steel pipe equipped with three 
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Exhibit 4-7 
Gcosafc Pilot Scale Treatment Unit 

sampling ports. The off-gas treatment system included two parallel, single-pass shell and tube heat 
exchangers to cool the off-gas. Liquids that condensed from cooling of the off-gas were collected in a tank 
immediately downstream of the condensers. The off-gases continued through a filter system containing a 
desiccant to remove moisture, and a granular activated carbon filter to remove particulate and organic 
vapors that may have been released from the sediments. The off-gases were then routed through the blower 
to the exit sampling port and out the stack. 

Batch #2 employed an enhanced off-gas treatment system. The enhancements included the addition of a 
scrubber equipped with caustic addition capability, a larger blower, a particulate roughing filter, a two-stage 
venturi vapor phase carbon filter, and a thermal oxidizer. Additional sampling ports were also incorporated 
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into the off-gas system design. Figure 4-15 shows the treatability test setup for Batch #2. The 
enhancements to the off-gas treatment system were incorporJted into the second test to reduce the . ...., 
possibility of potential contaminant release during treatability testing. The decision to incorporate the 
modifications to the off-gas system was determined based on field observations and preliminary air 
sampling performed during the first treatability test. This is discussed flll1hcr in Section 4.5.3, Effectiveness 
Evaluation. 

The temperature of the melt and the off-gas were monitored via a temperature recorder. A Leeds and 
Northrup 25000 data logger recorded temperatures of the soils surrounding the molten area, the molten 
mass, and the off-gas at various locations every 5 minutes. 

4.5.2.3 Test Setup and Operation 

The pilot scale treatability tests were conducted in Geosafe's pilot scale treatability test containers. 
One container was used for each of two batches. The containers are cylindrical carbon steel and measure 50 
inches in diameter and 60 inches in height. Before the waste was placed into the test containers, 14 type K 
thermocouples (TCs) were placed vertically in the center of each test container. The TC arrays were 
incremented every 3 inches to achieve a total monitoring interval of 42 inches. The vertical array was used 
to monitor the depth of the melt. Another array of 7 type K thermocouples were placed laterally 20 inches 
below the top vertical thermocouple to monitor the width of the melt and also to provide post-test sampling 
isotherm locations in the surrounding soil. The lateral thermocouple array extended horizontally from the 
electrode plane out 21 inches toward the edge of the test container in 3 inch increments. After 
thermocouple placement, the sediment was staged by pouring the wet sediment materials into the test 
container. 

Contaminated sediment was placed into the containers so that the surface of the sediment was at the same 
level as that of the uppermost thermocouple (TC#\). For the first batch, the sediment surface remained at 
that level until the test was initiated. However, the second batch was dewatered during the 5-week period 
between filling the container and performing the test. Accordingly, the level of sediment was lower for the 
second test. After removing the water from the second container, it was determined that the sediment had 
subsided 4 inches. Therefore, the uppermost two thermocouples (TCs # 1 and #2) were positioned 5 inches 
and 1 inch above the sediment surface, respectively. 

To monitor the melt temperature, type C thermocouples were placed at the 20 inch depth in each test 
container. A type C thermocouple is capable of reading temperatures up to 2,400°C. At melt temperatures 
of 1,600-2,000°C, the molybdenum sheath oxidizes quickly; therefore, to prolong the service life ofthe type 
C thermocouples, alumina sheaths were placed over the thermocouples. 
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Batch #1 Configuration 

Following waste loading, the test container for batch # 1 was prepared for testing. This involved placing a 
plastic sheet barrier on top of the sediment followed by a layer of clean soil for test startup. The clean soil 
layer was intended to prevent contaminated material from coming in contact with air during the melt. Clean 
dry soil was used for starting the vitrification process and the plastic sheet was required in this test to 
prevent water from saturating the dry cover soil before the melt could be initiated. Also, the sediment was 
so fluid, the plastic barrier provided some buoyancy to prevent the cover soil from sinking into the 
sediment. The cover soil for Batch #I was spread over the sediment to a depth of 1 inch around the 
perimeter of the test container and was mounded in the vicinity of the electrodes to a depth of 4 inches. The 
mounding provided extra cover soil to enable a smooth startup procedure. 

Once preparation of the test container was complete and after it was placed into the containment box, the 
' electrodes were buried into the soil to a depth of 3 inches. The starter path (a mixture of graphite flake and 

glass frit) was then placed in a I inch thick "X and square" pattern to provide a conductive pathway between 
the electrodes. The photograph in Exhibit 4-8 shows the starter path configuration. 

Exhibit 4-8 
Starter Path Configuration 

The zone to be vitrified was covered with a 2 inch thick layer Kaowool insulation blanket leaving small 
gaps around the electrodes for venting. The insulation was intended to promote subsidence of the molten 
zone and improve the efficiency of the process and is also used in large scale operations. With the starter 
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path laid and the insulation in place, a final check of the instrumentation was conducted and the 
containment hood sealed in preparation for testing. 

Batch #1 Operation 

Batch #I was conducted on .lulv 20-21, 1996. Power to the electrodes was initiated at 0955 hr on July 20. 
Power input was normal and stable up to the target operating level of 25 kW, which was achieved in 
approximately 3 hours. The Yitrification process proceeded to the target depth of 31.5 inches as indicated 
by a >1,000°C centerline temperature reading just below that depth. The total test duration with power 
applied was 34 hours. 

A total of 785 kWhr of energy was consumed during the batch# I melt. The test was terminated at a depth 
of 3 1.5 inches after 34 hours of operation. Approximately 700 lbs. of melt was produced during batch #I. 
The power, voltage, and amperage data are detailed in the Geosafe report (Data Compendium). The 
average power during melt operations was approximately 24 kW. The complete record of power use during 
batch# I is contained in the Geosafc report. 

The power input, and thus the energy, is controlled based on transformer meter readings to provide an 
accurate scaledown of power density from the large scale system operating levels. Power density is defined 
as PO= PIA; where PO is power density (kWfft2), Pis the power level (kW), and A is the surface area (ft2) 
of the vitrification zone (area of the plane between the four electrodes). The normal power density of the 
large scale system is in the range of 11.5-28 kW/ft2, which is based on a maximum power supply of 3,750 
kW and an electrode separation of 11.5 feet to 18 feet (132 ft2 to 324 ft2). The average power level ofthis 
test was 24 kW, and the estimated surface area of the melt was approximately 225 in2 or 1.56 ft2. This 
yields a power density of 15.38 kWfft2 which is expected to be generally consistent with large scale •• 
operations. 

The melt resistance for batch #I was typical of vitrification operations. The resistance begins to increase as 
the material transitions from the starter path to the melting of surrounding material. As the melt becomes 
larger, incorporating more material, the resistance gradually decreases over the duration of the melt. The 
data show fluctuations in the containment vessel vacuum during the test. These may be attributable to 
system plugging, possibly due to particulate generation and influences from sampling periods. The peak 
melt temperature (measured by a type C thermocouple) was 1,665°C. Raw thermocouple data is provided 
in the Geosafe report included in the Data Compendium. 

A molten surface was formed once the starter path was consumed. The surface of the melt was observed to 
be bubbling vigorously as the water in the sediment was vaporized into the plenum of head space region of 
the containment vessel. As melting continued, particulate (dust) coated the inside surface of the viewing 
window obscuring direct visual observation of the melt. It is expected that the vigorous bubbling continued 
for the duration of the test. 

Off-gas sampling for batch #I was conducted periodically during the test period in an attempt to obtain 
samples representative of the melt duration (i.e., beginning, middle, and end). Sampling was initiated 2 
hours after the test was started and conducted until4 hours after power was terminated. 

A relatively linear melt rate was achieved after startup with the melt rate slowing down later in the test. 
This is due to the fact that, as the melt gets larger, a larger percentage of the total of energy is consumed in 
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generating lateral growth and an increasing amount of energy is lost to heating the surrounding soil. During 
a large scale melt, the power to the melt can be increased to partially compensate for the increased heat loss. 
However, this test was performed at maximum output for the transformer and thus a further increase in 
power could not be made. The 3 1.5 inch depth was reached in a time of 34 hours resulting in an average 
melt rate of 0.93 inch/hour. This melt rate was slower than expected and was attributed to the high 
concentration of water in the sediment. Power was terminated at 2000 hours on July 21. 

Batch #2 Configuration 

The data collected from batch #I prompted Geosafe to change the configuration and to enhance the off-gas 
treatment system for batch #2 with a thermal oxidizing unit. The specific reasons for these changes are 
discussed below. The batch #2 configuration was similar to the batch #I configuration but included extra 
cover soil (I 0 inch depth) and extra Kaowool insulation to cover the entire surface inside the test container. 

' The extra cover soil and insulation were added in an attempt to reduce the amount of particulate generated 
by the process. 

In addition to the extra soil and insulation, the batch #2 container was allowed to sit undisturbed for 5 weeks 
prior to the test being initiated. Following the 5-week period, water had accumulated at the surface of the 
contaminated sediment. Approximately 70 gallons of water were decanted prior to the test. The water was 
removed to reduce the amount of steam generated during the test which, in tum, would help reduce the 
quantity of particulate. 

Batch #2 Operation 

Batch #2 incorporated an enhanced off-gas treatment system, and was conducted on August 26-27, 1996. 
Power to the electrodes was initiated at 1658 hours on August 26, after a thorough operational check of the 
off-gas system. The melt objective for batch #2 was a target depth of 33 inches. Due to high particulate 
and organic vapor readings identified during the batch sampling, the melt was terminated at 1503 hours on 
August 27, I 996. The total test duration was approximately 22 hours, and 20 inches of melt depth was 
achieved duri.ng this time. 

A total of 522 kWhr of energy was consumed during the batch #2 melt. The average power during melt 
operations was 24 kW. Power level was decreased in the latter stages of the melt in an attempt to address 
the particulate and organic vapor problems experienced during the test. The estimated surface area of the 
melt was approximately 225 in2 or 1.56 ft2; this yields a power density of I 5.38 kW/ft2, which is expected 
to be consistent with large scale operations. 

The melt resistance for batch #2 was typical of vitrification operations. The resistance increased as the melt 
transitioned from starter path to the melting of surrounding material. As the melt became larger, 
incorporating more material, the resistance gradually decreased over the duration of the melt. The 
containment vessel vacuum data show fluctuations attributable to system plugging possibly due to 
particulate generation and flow influences from sampling periods. Fluctuations prior to melt termination 
were due to efforts to reduce the organic vapor and particulate generation problems experienced during this 
test. The peak melt temperature for batch #2, as measured by a type C thermocouple, was not obtained 
because the melt did not progress deeply enough to contact the type C thermocouple. 
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A molten surface was formed once the starter path was consumed. The surface of the melt was not 

observed to be bubbling as \·igorously as during batch# I. A considerable amount of particulate generation 

was observed during the melt and during post-test evaluations, especially during processing of the wet 
sediment. 

A relatively linear melt rate was achieved after startup of batch #2. The test was prematurely concluded 

after twenty-two hours due to high particulate and organic vapor levels in the off-gas. A melt depth of 

approximately 22 inches was achieved during this time, while maintaining an average melt rate of 

0.9 inches/hour. Similar to batch# I, the slower than anticipated melt rate of batch #2 was attributed to the 

high concentration of water in the sediment. Power was terminated at 1500 hrs on August 27, 1996. 

4.5.2.4 Sampling and Analysis Program 

Sampling locations and the respective analyses are illustrated on the process flow diagram included as 

' Figure 4-15. Additional information in the analytical program and the associated quality control procedures 

are discussed in Section 4.3. As shown in the flow diagram (Figure 4-15), samples were collected of feed 

material (S I) and the vitrified, glass-like solid (S3) to evaluate the overall effectiveness of the vitrification 

process. The vitrified product was very similar to a solid rock or glass and was analyzed for a limited 

number of analyses. The vitrified rock was pulverized to pass through a 40 mesh sieve prior to analysis in 

order to better evaluate the contaminants entrained in the glass-like matrix. 

In addition to sampling the treated product, samples were collected of the dry fine sediment adjacent (S4A) 

to and beneath (S4B) the vitrified block. Samples were collected approximately one inch and 3.5 inches 

from the block. The purpose of this sampling was to evaluate the changes in chemical concentration and 

composition during the treatment process. ~Ill" 

Samples of vent gas aqueous condensate (S6) were collected from several locations in the vent gas 

treatment process to measure the disposition of contaminants throughout. Samples were collected from the 

untreated process vent gas (S5), from the vent gas following condensate collection and treatment with 

activated charcoal (S7), and from the thermal oxidizer off-gas (S I 0). The thermal oxidizer vent gas (S 1 0) 
was released. to the atmosphere. Vent gas samples were collected by TRC Environmental using EPA 

approved methods. Additional detail on the sampling is provided in TRC's report included in the Data 

Compendium. 

The thermal oxidizer unit added as part of the Batch #2 emissions control system was a commercially 

available unit with conventional sampling ports designed to accommodate typical stack gas sampling 

equipment. Such sampling equipment is used to measure flow rate, temperature, moisture and other 

parameters within the stack. Using this stack data and the sample collection data (i.e., collection flow rate 

and time), sample results can be used to calculate an accurate measure of stack and, therefore, emissions 

concentrations. In order for the calculation to accurately represent the flow or concentration inside of the 

stack, the stack width must be large enough to accommodate the sampling equipment within causing eddies 

and currents in the stack flow. The stack sampling methods include strict minimum requirements for the 

width and length of the stack relative to the sampling ports and other sources of disturbance. Meeting these 

minimum requirements and measuring the stack and sample flow rates to ensure that the collected sample is 

representative of the stack gas stream is referred to as isokinetic sampling. 
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Sampling por1s on the thermal oxidizer off-gas were conventional stack gas sampling ports and could be 
sampled isokinetically. Data collected from this location is most likely to be representative of stack 
emissions. Due to equipment limitations, vent gas locations S5 and S7 could not be sampled isokinetically. 
The overall impact of the sampling limitations to the use of the vent gas data is discussed in the following 
section. Additional detail on the vent gas sampling limitations is provided in the TRC sampling report 
included in the Data Compendium. 

Samples were also collected of the Kaowool cover material and the activated charcoal from the vent gas 
treatment system, in the event that this data were needed to determine the overall disposition of 
contaminants. 

4.5.3 Geosafe Effectiveness Evaluation 

The overall effectiveness of the Geosafe process including overall process performance and material 
~ balances is discussed in this section. Process performance is discussed in terms of analytical and field 

measurement results. 

The Geosafe pilot scale testing identified some significant matrix related difficulties during batch #I. These 
difficulties and the corrective actions taken for batch #2 are discussed in the following subsections. In 
summary, the high moisture content and fine grained nature of the sediment resulted in a high level of 
particulate and organics being volatilized in the off-gas vent stream. As was done for the other pilot tests, 
batch #1 was considered an optimization batch, and was not used in the overall process evaluation. Where 
batch #1 infonnation is pertinent and useful, it is discussed in the following subsections. For overall 
evaluation purposes, only data from batch #2 are discussed. 

The pilot study resulted in a glassy rock-like monolith that experienced temperatures above organic 
destruction temperatures for sustained periods of time (hours). For this reason, organic contamination is 
typically not detected in the silicate vitrification product. The soil immediately adjacent to the vitrified 
mass also experienced sustained high temperatures. 

During the fl.rst Geosafe batch, some significant difficulties with the process were identified that appeared 
to be related to the Hot Spot sediment matrix. During the pilot test, elevated concentrations of organic 
compounds including PCBs, dioxins and furans were released in the off-gas. Geosafe hypothesizes that the 

high organic concentrations were the direct result of the combination of the high moisture content and the 
fine grained nature of the sediment as discussed below. 

1. The fine-grained nature of the contaminated sediment and its lack of cohesiveness in the dry state 
made it readily mobile. Consequently, even a small degree of agitation of dry sediment would 
result in airborne dispersal. As the melt progressed outward, the water in the sediment boiled and 
evaporated, leaving dry sediment that was subsequently melted. The boiling and evaporating of the 
water created turbulence resulting in a high amount of particulates becoming airborne above the 
sediment. 

2. The high moisture content of the contaminated sediment resulted in significant rates of steam 
production during processing. The high rate of steam production coupled with the fine particulate 
nature of the dry sediment resulted in significant agitation and fluidization of the sediment within 

the test container. This energetic steam generation resulted in airborne dispersal of sediment within 
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the test container. The airborne sediment had increased in temperature but had not yet melted. The 
release of hot, untreated sediment in the form of fine particulate into the test coniainer caused the 
presence of elevated l~vcls of organic compounds including PCBs. dioxins and furans in the 
off-gas. 

The elevated patiiculate levels in the off-gas were immediately identified by the stack gas sampling team, as 
the pariiculate collection filters became too clogged to draw sample in less than one hour. The field team 
quickly determined that the proposed vent gas sampling program was not feasible due to the high level of 
particulate. The sampling team also observed greenish fluid, apparently hydrochloric acid, at the sampling 
ports, and a sulfur odor attributed to hydrogen sulfide near the off-gas sampling poris. Rapid turnaround 
laboratory results confirmed that the off-gas contained elevated concentrations of PCBs, dioxins, and 
furans. 

The high particulate concentration created a challenge for the small scale off-gas treatment system that was 
used for batch #I. This system included a heat exchanger, condensate knock-out box, desiccant filter, and 
two small activated carbon chambers. It is important to note that this system was not designed to deal with 
high particulate loading. The data collected during batch# I confim1ed that this system was not effective in 
addressing the high particulate loading. 

Because of the difficulties encountered with batch #I, significant changes were implemented in the 
technical approach to the second test. These changes included the addition of a wet venturi scrubber with 
caustic solution to remove particulate and hydrogen sulfide, and to neutralize the hydrochloric acid. A 
particulate filter was added downstream of the condensate collection tank. Also, two vapor phase carbon 
canisters each containing 180 lbs. of activated carbon were connected in series. A blower was also added to 

-

accommodate the pressure drop of the enhanced off-gas system. To ensure that organic contaminants were ~~~ 

not released to the atmosphere in unacceptable concentrations, a propane-fired, Sur-lite thermal oxidizer 
was connected to the off-gas treatment system. 

The configuration within the test container was also modified to help minimize the production of 
particulate. These changes included: 

I. Placement of 8 to 12 inches of clean cover soil over the entire surface of contaminated sediment. 
The additional cover soil was expected to help prevent fluidization of the sediment and act as a 
particulate filter to prevent contaminated sediment particles from being mobilized. This cover soil 
was separated from the sediment by a plastic sheet to prevent the cover soil from becoming 
partially saturated with water. This plastic sheet was also expected to help prevent movement of 
particulate away from the contaminated zone. 

2. Placement of a layer of Kaowool over the entire surface of cover soil. The Kaowool acts as a 
particulate filter to help keep the particulate below the soil surface and out of the off-gas stream. 

These corrective actions were only partially successful in mitigating the operational problems. Similar 
problems with elevated particulate levels and organic emissions were observed on a slightly lesser scale 
during batch #2. Accordingly, batch #2 was also terminated early. As mentioned above, the difficulties 
encountered during batch #I and the subsequent modifications were substantive enough that batch #I was 
not used to further evaluate the vitrification process. Batch #2 was used in the overall evaluation discussed 
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below. Analytical and field data that provide a quantitative measurement pf thL: effect ivcncss or the 
vitrification process are presented and discussed in the following subsections. 

4.5.3.1 Analytical Results 

Results from key sampling locations are summarized and discussed in this section for the purpose of 
quantitatively assessing the vitrification pilot scale performance. A more complete data set. including batch 
#I results is included in the Geosafe report included in the Data Compendium. The TRC sampling report 
and laboratory results are also included in the Data Compendium. A discussion of the laboratory methods 
and associated quality control is included in Section 4.3. 

Feed Sediment (Sl) and Vitrified Product (S3) Results 

A physical and chemical characterization of the Hot Spot sediment is discussed in Section 2.0. As 
discussed in Section 2.0, the concentrations of PCBs in the Geosafe feed material were generally lower than 
the expected average Hot Spot concentrations. Concentrations detected in the test feed material were used 
to evaluate the pilot study performance. The higher concentration results from the third pilot study are 
expected to be more representative of the CDF sediment and are used for the full-scale applications analysis 
discussed in Section 4.5.4. 

The vitrified material was allowed to cool for three days prior to removing it from the test container. Once 
the vitrified block was removed, it was steam cleaned and then broken open with a sledge hammer. 
Samples were selected at random from the broken pieces. Pieces were selected that were not in contact 
with the outside boundary (fusion zone) of the vitrified mass. The fusion zone was in contact with un
vitrified soil that might have contaminated the vitrified product sample. 

PCB concentrations in the initial Hot Spot sediment averaged 2,085 ppm (measured as Aroclors). PCBs 
were not detected in the vitrified glass-like product. 

A summary of feed sediment and treated materials TCLP data is given in Table 4-27. The mobility of 
cadmium, chromium, and lead was reduced by the vitrification. The results for the other TCLP metals do 
not appear to be significantly different for the untreated and treated material. This appears to be a function 
of the relatively low concentrations in the initial feed sediment. Note that no heavy metals exceeded TCLP 
regulatory criteria in the initial Hot Spot sediment (Section 2.2). 
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Table 4-27 
Summary of Feed Sediment (Sl) and Vitrified Product (S3) TCLP Metals Results 

TCLP Average Feed Average 
TCLP Analyte Regulatory Limit Concentration Vitrified Product 
Arsenic 5,000 : 17 5.37 
Barium I 00,000 264 329 
Cadmium 1,000 43.6 NO 
Chromium 5,000 71.7 14.3 
Lead 5,000 694 14.4 
Mercury 200 NO 0.24 
Selenium 1,000 4.1 8.9 
Silver : 5,000 NO 

: 
NO 

Results are reported in units of ug/L 
NO- Not Detected 

Vitrified product results indicate that the glass-like matrix is essentially ine1i, and would not release 
significant concentrations of organics or metals to the environment should it be left in place on-site. 

Sediment Adjacent (S4A) to and Beneath (S4B) the Vitrified Block 

Sampling of the soil adjacent to (S4A) and beneath (S4B) the melt was performed by collecting samples 
from two regions adjacent to and beneath the vitrified product. Samples were collected from the zone that 
reached maximum temperatures of 1 00°C and from the zone that reached temperatures between 300 and 
400°C. These regions were determined from thermocouple data to be 1.5 inches (300-400°C) and 3.5 ,__. 
inches (I 00°C) from the vitrified mass, respectively. 

The samples were collected after removing the cover soil from the test container. An 18-inch long stainless 
steel tube ( 1 inch diameter) was pounded in vertically at various locations 1.5 inches and 3.5 inches from 
the melt. Enough core samples were collected to ensure that an adequate quantity of material was available 
for analysis. · The tubes were driven in at each sample location and then they were capped with tape to 
ensure that no contaminated material from additional coring or digging operations would fall into the tubes. 
The soil surrounding the sample columns was then removed, which permitted the removal of the sample 
columns. The sample columns from each of the thermal regions were then transferred onto a clean plastic 
liner and composited. Three composite samples were collected: nvo adjacent to the vitrified mass and one 
beneath. The target thermal regions for the adjacent samples were the one inch (300-400°C) and 3.5 inches 
(100°C) from the block and the beneath sample represented the 100°C (3.5 inch) region. 

Samples were collected to evaluate the treatment process prior to the actual melting. The data were used to 
assess whether PCBs were treated or volatilized during the heating process prior to actual vitrification. Data 
were also used to assess the behavior of metals during the process. 

Table 4-28 summarizes the analytical results for the sediment collected from adjacent to and beneath the 
vitrified block. Results are the average of batches# 1 and #2 which provided similar results. These samples 
were dry, fine grained and powdery. No evidence of melting was observed in the portions of adjacent 
materials collected for analysis. The results summarized in Table 4-28 indicate that the concentration of 
PCBs was reduced in the zones adjacent to the melt. The concentration of metals in the zone next to the 
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melt remained approximately the same, although the lead data indicate that this more volatile metal may 
'-' have been desorbed and recondensed in the 3.5 inch zone. Mercury data suggests that the relatively small 

amounts of this metal were also volatilized during the vitrification process. 

Table 4-28 
Results fo•· Sediment Collected Adjacent to and Beneath the Melt 

Analyte Feed ~~ji~~~~;;:;~.:·l~ ' Adjacent Beneath 
(mgfkg) Sediment · (3.5 inches) (3.5 inches) 

Total PCBs : 2,085 64 750 410 
Mercury 1.0 0.08 0.05 0.28 
Lead 418 396 809 864 
Cadmium 7.0 6.9 14 7.8 
Arsenic 5.0 5.0 6.5 4.9 

: 

The New Bedford treatability tests resulted in adjacent soil contaminant concentrations that are consistent 
with Geosafe's past vitrification tests. Samples taken three inches away from the vitrified mass had 
relatively low levels of contamination. PCB levels in the samples collected one inch away from the melt 
were reduced by 80 to 90%. These data suggest that the PCBs are removed during the heating process, 
prior to melting. The off-gas sample results (see below) also suggest that a significant portion of the 
organic contaminants were desorbed rather than destroyed during the vitrification process. 

Off-Gas Analysis 

The vitrification treatability test system was designed to simulate waste melting conditions at full-scale. 
The off-gas sampling and treatment system was designed to facilitate characterization of the off-gas for the 
purposes of designing full-scale needs. The data gathered from off-gas system sampling during testing was 
used to assess system performance, control emissions, and facilitate full-scale off-gas treatment system 
design. 

Gas samples were collected during two segments of batch #2. Due to the high organic vapor and particulate 
concentrations measured during batch #2, and the subsequent stoppage of the test, the second sampling 
duration was shortened considerably. Gas samples were taken at four locations in the off-gas system. 
Samples were collected at the following locations: 

• The inlet port of the test container (S2) 
• Untreated gas exiting the test container (S5) 
• Gas exiting from the condensate collection tank and carbon bed (S7) 
• Gas exiting the thermal oxidizer unit (S 1 0) 

Sampling locations are illustrated in Figure 4-15. Sampling methodologies and detailed results are provided 
in the TRC report included in the Data Compendium. Analytical methods are discussed in Section 4.3. 

Back pressure difficulties appeared to interfere with the collection of samples at S2 and other sampling 
related difficulties prevented the collection of isokinetic sampling at locations S5 (system off-gas) and S7 
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(carbon treatment inlet). Sampling at location SIO (post thermal oxidizer) was conducted isokinetically in 

accordance with EPA approved methodology. For performance assessment purposes, only the vitrification -

off-gas (S5) and the thermal oxidizer off-gas (SIO) are discussed in this section. Results from S7 and SIO 
were fairly similar. Due to the potential error associated with the S7 location, this data was not considered 

useful for comparison with the more accurate S 10 data. Similar sampling difficulties were noted lor the SS 

location. However, these data indicate elevated concentrations of contaminants at this location and arc 
useful in an overall effectiveness evaluation, provided that the user consider the inherent inaccuracies in the 
data. The Geosafe report, included in the Data Compendium, summarizes the various vent gas s<~mples in 
more detail. 

A summary of the masses of key organic constituent at various points is given in Table 4-29. Calculations 
for the sediment mass are based on the masses in the various treatment zones given in Section 4.5.3.2. The 

mass of contaminant removed from sediment was calculated as the contaminant concentration multiplied by 

the treated mass including the mass of the adjacent and beneath zones (see Section 4.5.3.2) corrected for the 

concentration remaining in the adjacent and beneath zones. Vent gas data were taken from the TRC report 

included in the Data Compendium. Sediment PCB data are provided for both Aroclors and isomers for 

comparison purposes, as the different analyses provide slightly different results (see Section 4.3 for 
additional discussion on the analytical methods). Air samples were analyzed for PCBs using the isomer 

method only. Similarly, data for dioxins and furans are given for total mass and for 2,3,7,8-TCDD 
equivalents. 

Table 4-29 also includes a measure of overall process destruction/removal efficiency. Determination of the 

DRE is as follows ( 40 CFR 1991 ): 

ORE Win-Wout x!OO 

Win 

where: Win= (mass in untreated sediment)- (mass remaining in treated sediment) 
Wout = mass at the thermal oxidizer outlet (S 1 0). 

PCB- Aroclor (mg) 
PCB - Isomer (mg) 

PCOO/PCOF (ng) 
PCOO/PCOF - tox eq (ng) 

Table 4-29 
Summary of Masses for Organic Contaminants 

654,995 
I ,417,427 

8,902,801 
266,822 

376,704 
342,397 

89,400,000 
1,600,000 

61.9 
61.9 

493,000 
8,690 

99.9905 
99.9956 

94.4624 
96.7431 

The ORE equation is a measure of the overall effectiveness of the melting process in conjunction with the 

off-gas treatment system. The sediment masses used for the ORE calculation are given in Section 4.5.3.2. 
Results from the one inch and 3.5 inch treatment zone were used in the calculation in an effort to consider 
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pattial treatment of the sediment in these zones, with the reasonable assumption that the process was 
capable of treating all sediment to an inert (non-detect) glass-like solid. 

The results and OREs summarized in Table 4-29 indicate that the off-gas treatment system is capable of 
treating the organic contaminants present in the vitrification off-gas. Therefore, by considering only the 

mass from the initial sediment (Win) and the mass released to the atmosphere (W0111). it can be concluded 
that the vitrification process treats organic contaminants, including PCBs, dioxins and furans. 

To fully understand the vitrification process with respect to the treatment of Hot Spot sediment, the results 
from the vitrification off-gas (SS) must also be considered. These results are also summarized in Table 
4-29. Based on these data, approximately 25 to 50 percent of the PCBs from the sediment were desorbed 
into the vent gas (SS) rather than being destroyed or otherwise incorporated into the vitrified product. 
Furthermore, the process resulted in a ten fold increase in dioxin and furan mass and a six fold increase in 
2,3, 7,8-TCDD toxicity equivalent mass. Based on these results. it appears that the vitrification process does 

~ not destroy the organic contaminants, but rather, releases them in the vent gas. Subsequently, any vent gas 
treatment system proposed to be used in conjunction with vitrification must be designed to destroy the 
maximum potential concentration of organic contaminants that could be released during vitrification. 

Results from the thermal oxidizer outlet (S I 0) indicate that the off-gas treatment system treated the 
contaminants prior to release to the atmosphere. Overall process OREs were lower than typically 
experienced by Geosafe. Geosafe believes that this is due to the high moisture content and fine grained 
nature of the sediment and can be improved by dewatering the sediment prior to vitrification. The data 
presented suggest that dewatering is a reasonable approach to improving performance. This approach and 
the subsequent testing that would be required prior to full-scale implementation are discussed in Section 
4.5.4.2. The effectiveness of the vent gas treatment system used for the pilot test is estimated in Table 4-30. 
The data presented in Table 4-30 can be used as an approximate estimate only, given the sampling 
inaccuracies at the SS location. Despite sampling inaccuracies, the data indicate that modifications and 
additional testing could improve the off-gas treatment system. 

A complete characterization of the vent gas streams is provided in the TRC report included in the Data 
Compendium. The data in the TRC report were used to develop potential full-scale treatment needs (see 
Section 4.5.4.2). Removal efficiency was calculated according to the following calculation: 

S5 Flow Rate - S 10 Flow Rate 
1 00 

o/ R 
1 ----------- x = to emova 

S5 FlowRate 

The data presented in Table 4-30 indicate that the off-gas treatment system is treating the organic 
contaminants in the vent gas stream. The removal efficiencies given in Table 4-30 appear to be less than 
optimal, although definitive conclusions cannot be drawn due to the inaccuracies in sampling at the SS 
location. Given appropriate state ofthe art vent gas treatment equipment and appropriate optimization and 
testing, it is expected that a vent gas treatment system can be developed that adequately treats the vent gas 
to below applicable treatment standards (see Section 4.5.4). 
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Table 4-30 
Summary of (hg:mic Contaminants in Gcosafe Vent Gas Stt·cams (Batch #2) 

Vitrification Thermal Oxidizer \ Vent Gas 
" Off-Gas Outlet Treatment System 

An~llyte (Flow Rate) Average (SS) Average (SIO) Removal Efficiency(%) 
: : 
: 
: 

PCB Total (mg/hr) 17,100 2.81 99.9836 

PCDD/PCDF (mg/hr) 4.07 0.0224 99.4489 
PCDD/PCDF Tox Eq (mg/hr) 0.0729 0.000395 99.4585 

Lead (lbs/hr) 0.0041 NA 

Particulate (lbs/hr) 0.21 NA 

NA =Not Analyzed 

4.5.3.2 Characterization of Monoliths and Volume Reduction 

Table 4-31 summarizes the volumes of mass treated in the vitrified monolith, the 0-1 inch surrounding zone 
and the 1-3 inch surrounding zone for batch #I and batch #2. These values were used to determine the 
destruction and removal efficiencies presented above and were calculated by subtracting the mass 
contributed from the clean cover layer. Geosafe calculated the volume of the vitrified mass using the mass 
and density of the material. The calculations for these values can be found in the Geosafe report included in 

the Data Compendium. ~· 

Table 4-31 
Summary of Treated Mass Zones 

Mass of Glass (kg) 271.1 95.3 
Mass in 0-1 inch Zone (kg) 73.1 63.6 
Mass in 1-3 inch Zone (kg) 171.6 154.4 

Average Bulk Density (g/cm3) 1.09 1.47 

Vitrified monoliths typically consist of a layer of bubbles in glass overlying a relatively homogeneous solid 
glass layer in the block. A photograph of the vitrified product is included as Exhibit 4-9. When power is 
terminated, the melt begins to cool and the bubbles that exist at that time freeze and are preserved. The 
surface of the vitrified mass typically resides below the surface of the surrounding soil as a result of volume 
reduction but the degree of subsidence will vary depending upon the thickness of the layer of frozen 
bubbles. While the thickness of the layer of bubbles can be significant at pilot scale, it generally collapses 
under its own weight at full-scale and is relatively insignificant. 
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Exhibit 4-9 
Vitrified Product 

Batch #I resulted in a vitrified mass weighing 694 lbs. (315 kg) including the clean soil cover layer. The 
glass has a density of approximately 2.4 g/cm3. Thus, the volume of the glass (not including void space) 
was l29.61iters. The maximum dimensions ofthe volume of sediment treated was approximately 27 inches 
by 30 inches wide by 31.5 inches deep indicating an approximate volume of 418 liters. Using these figures, 
a total volume reduction of approximately 69% took place during the test. Batch #2 resulted in a vitrified 
mass weighing 405 lbs. (184 kg). The glass has a density (excluding void space) of approximately 
2.4 g/cm3. Thus, the volume of the glass (not including void space) was 76.5 liters. The maximum 
dimensions of the volume of sediment treated was approximately 28.5 inches by 28.5 inches wide by 24.5 
inches deep indicating an approximate volume of 266 liters. Using these figures, a total volume reduction 
of approximately 71% took place during the test. 

For both tests, the precise volume of vitrified sediment is difficult to determine. This is because the width 
of the vitrified zone is wider at the base than at the top and because the vitrified masses are irregularly 
shaped. Therefore, the above volume reduction estimates should be considered a maximum. The actual 
volume reduction that can be expected for the New Bedford Harbor sediments is likely between 60% and 
65%. A summary of the vitrified dimensions is provided in Table 4-32 . 
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Table 4-32 
Vitrified Block Dimensions 

Parameter 

Maximum Depth (in.) 
Maximum Diameter (in.) 
Maximum Circumference (in.) 
Weight (lb.) 
Volume Reduction(%) 

Removal of Additional Water· 

Batch #1 

31.5 
30.0 
94.5 

694 
69 

Batch #2 

24.5 
29.5 
88.0 

405 
71 

For batch #I, the removal of water from the sediments around the vitrified mass caused subsidence of the 
entire sediment surface in the test container from 4.5 to 9.5 inches below the level measured at the 
beginning of the test. This represents a minimum of 227 liters of water that was removed from the 
container during the heating/melting process. 

For batch #2, the removal of water from the sediments around the vitrified mass caused subsidence of the 
entire sediment surface in the test container of 3.5 inches below the level measured at the beginning of the 
test. This represents a minimum of Ill liters of water that was removed from the container during 
heating/melting. 

The New Bedford Harbor sediment is held in suspension by its high water content. As water is removed by 
heating, volume is lost until the sediment particles are no longer suspended. Water continues to be removed 
as heating progresses, but this water is removed from between sediment grains and does not contribute to 
further volume reduction of the dried surrounding sediment soils. It is assumed that the total quantity of 
water removed from the thermally treated zone during batches I and 2 was 227 liters and 111 liters, 
respectively. 

4.5.3.3 Energy Consumption and Efficiency 

The energy efficiency of the vitrification process is defined as the amount of energy consumed during 
melting divided by the mass of the block produced. Batches 1 and 2 had an estimated energy efficiency 
of 2.49 kWh/kg and 2.84 kWh/kg, respectively. Geosafe indicates that typical efficiencies for 
engineering scale testing range from 1.0 to 1.6 kWh/kg. Based on Geosafe's previous experience, large 
scale efficiencies range from 0.8 to 1.0 kWh/kg and are typically better than smaller scale efficiencies 
due to a decrease in heat loss caused by a greater surface area to volume ratio at large scale. The New 
Bedford Harbor testing energy efficiency values are much higher apparently due to the excessive water 
that must be removed prior to vitrifying the soil. If the estimated water quantities of 227 kg and Ill kg 
for batches I and 2, respectively, are incorporated into the energy efficiency evaluation, the respective 
kWh efficiency values for the tests become 1.45 kWh/kg and 1.77 kWh/kg. These values are more 
consistent with typical vitrification. 
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4.5.4 Geosafe Full-Scale Application 

The application of the vitrification technology to full-scale treatment of the Hot Spot sediment is discussed 
in this section. The general approach to full-scale implementation and the associated requirements were 
developed based on the known characteristics of the sediment (Section 2.2), pilot scale testing results, 
Geosafe's testing experience and Foster Wheeler's experience and engineering judgment. This section 
includes a discussion of Geosafe's experience, the conceptual full-scale system. the technology 
implementation schedule, technology limitations, a HAZOP review, and estimated treatment costs. 

In summary, based on pilot scale testing and Geosafe's experience, vitrification at full-scale may be a 
potential option for treatment of the Hot Spot sediment. Following completion of the pilot study, it was 
concluded that some significant matrix related difficulties require resolution and additional testing prior to 
full-scale implementation. Specifically, the process off-gas data from the pilot study indicate that the 
Destruction and Removal Efficiency (ORE) was lower than the Geosafe process typically achieves. The 

~ data also indicate that the process produced organic by-products, including dioxins and furans. 

It appears that these difficulties were directly related to the sediment matrix. That is, the sediment contains 
a large proportion of water (approximately 50%) and is very finely grained. This caused the sediment to 
become "fluidized" during the melting process, releasing significant amounts of steam and particulate to the 
off-gas stream. Under these circumstances, organic compounds were released with steam from the 
perimeter of the melt rather than remaining entrained in the sediment matrix. The organic compounds in 
the steam/particulate phase were then no longer available for treatment in the melting process and were 
subsequently transferred and treated within the off-gas treatment system. Several data gaps and process 
operation difficulties were identified during pilot scale testing that need to be resolved prior to full-scale 
implementation. These are briefly summarized below. Further discussions on the process modifications 
and additional design testing are provided in the following subsections. 

Pilot scale testing and Geosafe's experience indicate that vitrification can successfully "melt" Hot Spot 
sediment into an essentially inert block of glass. Analysis of the resulting glass product indicated that PCBs 
and other organics were no longer present in the glass matrix and that the inorganics that remained were not 
leachable in quantities above relevant regulatory criteria. 

At a minimum, full-scale application would require the dewatering of the sediment prior to vitrification and 
an off-gas treatment system. These modifications to the process should improve destruction and removal 
efficiencies and minimize the generation of undesirable organic compounds in the vent gas stream. 
Additional testing of Hot Spot sediment with successful resolution of matrix related difficulties would be 
required prior to fully evaluating full-scale implementation. These additional tests could be completed 
during the design phase of the clean-up. However, it must be noted that implementing these steps may or 
may not appropriately address the concerns identified during the pilot study. Should additional testing 
determine that the vitrification process is not a viable treatment process for the Hot Spot sediment, it may be 
advisable to have a back-up or contingency plan in place. 

The full-scale treatment approach presented in this section was developed based on Geosafe's project 
experience and the results from the pilot study. Geosafe has considerable project experience with 
vitrification and believes that the difficulties encountered during the pilot test can be overcome with system 
modifications. Foster Wheeler is of the opinion that the modifications must be tested at pilot scale to 
determine that they adequately address the matrix related issues identified during the pilot test. The 

RevO 
097-042 

***** DRAFT FINAL ***** 
4-96 12/30/97 



approach discussed below is conservative and relies heavily on the results fl·om the pilot test to determine 
the requirements for additional testing and full-scale implementation. 

4.5.4.1 Geosafe Experience 

This section provides a summary level discussion of the development and commercialization of the 
technology and Geosafe' s speci fie project experience. 

Vitrification developers have defined seven (7) scales of vitrification equipment. Melt size is the primary 
determinant of scale. Equipment power level and melting rate are related factors, although the possible melt 
sizes for different scales of equipment overlap somewhat. The scales of the vitrification equipment and the 
anticipated equipment power levels are listed in Table 4-33. The New Bedford Harbor Hot Spot pilot scale 
testing was conducted using a 30 kW system (Scale 2). 

Table 4-33 
Scales of Vitrification Equipment 

: ~tluipment Power Level(k~? 

I to 5 lbs. 
50 to 200 lbs. 
0.5 to I 0 tons 
20 to 50 tons 

100 to 1 ,400 tons 
2,000 to 5,000 tons 

I 0,000 to 15,000 tons 

5 
30 

30 or 75 
500 

1,500 or 3,750 
20,000 
50,000 

Equipment scales 6 and 7 have been studied only and have not been tested; vitrification 
melting has been performed at the other scales. 

Geosafe typically performs treatability testing at Scale 2 (approximately 20 lb/hr processing rate), which is 
technically acceptable for scale-up use, while being reasonably economical and efficient to perform. 
Geosafe is able to use the results from this scale of testing for performing remedial design and cost 
estimates for operation at Scale 5 (large scale). Scale 5 is the largest scale that employs mobile (trailer 
mounted) equipment. Scale 5 equipment has existed since 1984, and Geosafe has been operating the 
vitrification technology at Scale 5 on a continuous commercial basis since 1993. 

During the development work, the application of the technology to the hazardous chemicals of concern 
under the Toxic Substances Control Act (TSCA), the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA or Superfund) and the Resource Conservation and Recovery 
Act (RCRA) became obvious. The process system has been developed and demonstrated through large 
scale, and wastes treated at various scales include a variety of hazardous chemical, radioactive, and mixed 
wastes. Development and testing on various hazardous materials has enabled the use of vitrification for 
commercial application. 

The primary sponsor for the development and test work has been the U.S. Department of Energy (DOE). 
Other sponsors include the EPA, the U.S. Department of Defense (DOD), the Electric Power Research 
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Institute (EPRI), Battelle, Geosafe, and numerous other private companies. Battelle has obtained exclusive 
rights to application of the technology in the field of hazardous waste remediation. Battelle, in turn, has 
exclusively sublicensed Geosafe for the commercial implementation of the technology. 

The vitrification technology is typically applicable to TSCA, CERCLA, and RCRA waste, contaminated 
soils, sludges, tailings, sediments, and similar earthen materials. Accordingly, Geosafe has tested and 
evaluated the applicability of vitrification to many PCB contaminated sites. Gcosatc has completed a full
scale TSCA demonstration at a private industrial site in Washington State as part of the requirements for 
obtaining a National TSCA Operating Permit for treatment of PCBs throughout the United States. 

The Geosafe mobile vitrification treatment system meets the EPA definition of nn alternate disposal 
method, intended for use in more than one EPA region, and defined by the regulations promulgated under 
TSCA. The Code of Federal Regulations, Title 40, Part 761 (40 CFR 761) establishes rules on the disposal 
of PCBs and PCB items. Under these rules, organizations or persons wishing to dispose of PCBs are 
required to use approved methods and must obtain a permit. Geosafe has a National TSCA permit that 
allows for treatment of PCB contamination to maximum levels of 17,860 ppm. 

A summary of full-scale remediations at two Superfund sites (GE/Spokane and Wasatch Chemical) 
performed by Geosafe is included below. 

GE/Spokane Superfund Site 
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Date of Project 
Duration of Project 
Client Name 

Client Address, Phone 

Contaminant Concentrations: 

Waste Media 
Type of Project: 
Waste Quantity 
Cleanup Goals 
Treatment Efficiency (ORE) 

7/94 to 1 0/94 
4 months 
Bechtel Environmental 
San Francisco, CA 
Russ Stenzel 
(415) 768-3385 
PCBs: Concentrations Up to 
approximately 17,000 ppm 

Sandy Soil 
Full-scale 
3,300 tons 
2 ppm PCBs 
>99.9999% DRE 
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\Vasatch Chemical Super·fund Site 

Date of Project 
Duration of Project 
Client Name 

Client Address, Phone 

Contaminant Concentrations: 

Waste Media 
Type of Project: 
Waste Quantity 
Cleanup Goals 
Treatment Efficiency (ORE) 

I I /94-12/95 
14 months 
Entrada 1 nd. 
Salt Lake City, lIT 
Roland Gow 
(80 I) 534-5528 
VOCs: <3,533 ppm 
Pesticides <300 ppm 
2-4 0: 70 ppm 
PCP: 4,000 ppm 
TCDD: 3,000 ppb 
Dense Clay 
Full-Scale 
6,000 tons 
I ppb dioxin 
>99.9999% ORE 

An aerial photograph of the Wasatch Chemical Superfund Site in Salt Lake City. Utah is included as 
Exhibit 4-10. The Wasatch site used a 6 x 6 array of melts and staging of contaminated material for 
treatment, as would be recommended by Geosafe for the New Bedford Harbor Hot Spot sediment. The 
photo shows the use of two off-gas hoods, which would also be applicable to the New Bedford Harbor site. 
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4.5.4.2 Conceptual Full-Scale Treatment System 

The overall treatment approach is presented in Figure 4-16 and is an adaptation or the original concepts 
provided by Geosafe. Foster Wheeler has adapted the approach in order to provide a conservative, yet 
potentially viable approach to implement vitrification in a safe and environmentally compliant manner. 

The section presents a discussion of the proposed activities including additional pilot scale testing, 
drying, vitrification and off-gas treatment. The overall treatment approach includes the following steps: 

Step I. Transport the wet sediment from the CDF to the thermal dryer unit. 
Step 2. Dry the sediment to less than IS percent moisture using a thermal dryer and transport it 

under dust control to an area (potentially the existing empty CDF) where it can be 
redeposited, compacted, and prepared for vitrification. The off-gas from the dryer would 
be treated in the off-gas treatment system. Treatment would be performed over a 6 month 
period prior to vitrification operations in order to eliminate process interferences between 
the drying and vitrification steps. 

Step 3. Redeposit dry sediment in another area of the CDF and implement vitrification in 
sequential batches over a one and a half year period. 

These steps are discussed in more detail below following a discussion of requisite pilot study testing 
activities. Details of the other related site support activities including materials handling between the 
various steps are presented in the remedial alternatives discussion with Section 6. 

Pilot Scale Testing of Treatment System 

The steps discussed above, specifically, the dewatering of the sediment and the implementation of an off
gas treatment system, should improve the destruction/removal efficiency of the process and should reduce 
the concentration of dioxins and furans released in the off-gas. The effectiveness of these steps cannot be 
quantitatively assessed without further testing. To measure the full-scale process as a viable treatment 
option, it is recommended that the process, as proposed in this section, be tested on Hot Spot sediment at the 
pilot scale. ·The result of such testing should be fully evaluated prior to implementation of full-scale 
treatment. 

This pilot study testing would be similar to that discussed in Section 4.5.2, but would be modified to 
specifically address the following issues identified during the initial Hot Spot sediment test: 

• The thermal dryer proposed for dewatering sediments must be tested for effectiveness. This testing 
would be similar to that conducted for the thermal desorption pilot study (see Section 4.6.2) and would 
include off-gas monitoring for PCBs, dioxins, and furans. 

• The vitrification off-gas must be sampled isokinetically to accurately evaluate the effectiveness of the 
process on dewatered sediments. 

• Similarly, the accurate sampling of the off-gas would provide data that could be used to assess the 
destruction of contaminants via vitrification versus thermal desorption and subsequent vapor phase 
treatment. 
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• The off-gas treatment system, including scrubber solutions and the thermal oxidizer off-gas must be 
analyzed to determine the distribution of materials and to ensure that em iss ions meet regulatory criteria. 

The implementation and testing of these process elements would provide data that can be used to evaluate 
full-scale viability. Although these modifications would be expected to significantly improve the process 
performance, there are no guarantees that this process will be effective for the Hot Spot sediment. Should 
ftu1her testing of the vitrification alternative be conducted in anticipation of full-scale implementation, it is 
recommended that a contingency treatment process be considered simultaneously. should vitrification be 
determined unsuitable for this particular matrix. 

Sediment Drying 

The first step in full scale treatment would be transferring the Hot Spot sediment to the dryer feed hopper 
and subsequent feeding into the indirect, steam-heated dryer. The dry sediment product would be 

' transferred to the excavated area adjacent to the CDF where it would be deposited and compacted for future 
melting. Dust control would be implemented to ensure no adverse environmental effects. The off-gas from 
the dryer would be pretreated to remove moisture and particulates from the sediment and then sent to the 
off-gas treatment system to destroy PCBs, SVOCs, dioxins, and other organics. 

Sediment Vitrification 

The contaminated solid media to be melted at the New Bedford Harbor site is a sediment consisting 
primarily of fine-grained silt with small quantities of sand and shellfish debris. The results of the 
geochemical evaluation and the pilot tests indicate that the concentration of glass-forming ions (e.g., silicon, 
aluminum) and monovalent alkali earth metals (e.g., sodium, potassium, lithium) are within the acceptable 
range for efficient processing. No chemical modification or additives would be required to enable 
processing of the sediment. 

The geochemical evaluation predicted a melt temperature near 2,000°C. However, the maximum melt 
temperature recorded during the treatability test was I ,665°C. This temperature discrepancy is believed to 
be due to the presence of shell fragments in the sediment that was melted, whereas such fragments were not 
present in the sediment samples collected prior to the test and employed in the petrologic evaluation. The 
shell fragments contributed calcium to the melt. Calcium acts as a flux and suppresses melt temperatures. 
A cooler melt results in extended electrode life and lower temperatures in the off-gas hood. Hence, the 
presence of shells in the sediment is beneficial to the process. 

The minor quantities of debris (rocks, wire, plastic, and wood) that were processed during the pilot test had 
no observable effect on the vitrification process. Significantly higher concentrations of such debris can be 
tolerated by the vitrification process. The New Bedford Hot Spot sediments are not expected to contain a 
significant amount of debris and this is not likely to be a concern. 

Following drying, the sediments would be staged in the eastern end of the CDF where the dredged material 
from the pilot study was placed. The dry sediment (still contaminated) would be covered with a geotextile 
and two feet of clean soil to prevent transport of fine grained particles away from the site. Once all of the 
contaminated sediment was placed and compacted (approximately six months) the vitrification operations 
would commence. The vitrification operations would take approximately two weeks at each of the 36 melt 
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sites. Geosafe anticipates using two off-gas collection hoods during the npplication to provide adequate 
coverage during melting and cooling operations. ~· 

During the melting process, Foster Wheeler anticipates that ndditionnl off-gas controls above what Geosafc 
has planned, could be required. The next section discusses this off-gas trentment system. 

Gcosafc Off-Gas Treatment System 

As a result of the pilot study tests, it is apparent that the pilot vitrification system generated significantly 
higher concentration em iss ions than originally estimated. Therefore, a full-scale vitri !~cation system 
would likely need a more comprehensive gas cleaning system than originally proposed by Geosafe. This 
subsection presents a conceptual design for an off-gas cleaning system that would be able to meet the 
stringent emission limitations expected to be imposed on the project. 

Off-Gas Treatment System Design Criteria 

The design of an off-gas treatment system must consider potential emissions of particulate, hydrogen 
sulfide, heavy metals and organics. These are discussed in more detail below. 

Particulate Emissions 

The most significant issue with the particulate emiSSions is the quantity of particulates below one 
micron. The particles in this size range are the most difficult to remove and present a significant 
problem to most types of pollution control equipment. One of the few types of equipment that can 
control these sub-micron particulates is a wet electrostatic precipitator or wet ESP (WESP). However, a 
WESP cannot handle heavy dust loads very well. Usually, a WESP is preceded by another particulate 
control device (such as a low to medium energy venturi scrubber) to remove the large particulate and 
heavy dust loading prior to the WESP,. Venturis are very efficient at removing particulates larger than 
three microns in size and can handle heavy dust loads effectively, as long as the total suspended solids in 
the scrubbing liquid is kept low, usually less than 5% to 10% by weight. 

Hydrogen Sulfide Emissions 

Hydrogen sulfide (H2S) presents not only an odor problem, but also a health problem. The best way to 
control hydrogen sulfide is to oxidize it to water (H20) and sulfur dioxide (S02). The sulfur dioxide 
emissions can be removed using a wet scrubber. 

Heavy Metal Emissions 

Based on the pilot test data, the primary metal that presents a problem is lead. It is the only metal present 
in a relatively high concentration and it also volatilizes at relatively low temperatures. Since it is 
expected that the high temperatures of the melt will volatilize the lead, this presents a potential problem 
with off-gas emissions. The best way to control the emission of lead is to condense it back to the solid 
phase in the gas cleaning system and remove it. However, when lead condenses from a vapor to a solid 
particle, it usually forms a sub-micron particle. Difficulties and treatment associated with sub-micron 
particles are discussed above. 
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Or~a11ic Emissions 

This a broad category that includes all organic emissions from the process. such as PCBs. products of 
incomplete combustion (PICs) and, potentially, dioxins and furans. The best way to control these 
emissions is to oxidize them in a thermal oxidizer. 

Conceptual System Design 

Based on these potential emissions from the sediment drying and vitrification processes, a conceptual 
design for an off-gas treatment system was developed and is briefly summarized below. 

Thermal Oxidizer 

, The off-gas from the process should first pass through a thermal oxidizer to control the volatilized 
organic emissions. This unit would be designed to oxidize all of the various compounds that might be 
present in the gas stream, including PCBs, PICs, dioxins and furans. As a result, it is expected that the 
unit will operate at in the temperature range of980° to 1200°C with a residence time of approximately 2 
seconds. Either natural gas (if available) or propane would be used as the auxiliary fuel. 

Venturi/Packed Tower Scrubber 

Following the thermal oxidizer would be a venturi scrubber designed to remove the heavy dust loading 
expected to be emitted from the system. The scrubber would be effective in controlling the large 
particulate and reducing the concentration of particulates to a range acceptable to the WESP. Following 
the venturi would be packed tower scrubber designed to remove the acid gases generated when the H2S 
and chlorinated compounds in the waste (such as PCBs) are burned. The combination of the venturi and 
packed bed scrubber is expected to be effective at controlling the bulk of the particulate emissions and 
the acid gas emissions. 

Wet Electrostatic Precipitator (WESP) 

After the venturi/packed tower scrubber, the only remaining issue is expected to be the sub-micron 
particulates. These would be controlled by a WESP, designed to remove the sub-micron particulate 
generated by the high temperatures in the vitrification process. 

4.5.4.3 Technology Implementation Schedule 

Geosafe would employ a total on-site crew of about I I people to operate the large scale vitrification 
equipment system 24 hours a day. The total time to dry and vitrify the sediments would be approximately 
two to three years. However, the pilot scale testing and additional process development steps could take as 
long as three years. This results in a combined schedule of approximately five to six years. 

The primary technology limitation for the vitrification of the Hot Spot sediments appears to be excessive 
moisture. While other factors, such as grain size distribution, also play a role, excess moisture appears to 
present the primary challenge. As a result, a complex and expensive off-gas treatment system has been 
included by Foster Wheeler in the conceptual full-scale design. A comprehensive design scale testing 
program has been included in the conceptual full-scale application to determine if the sediments can be 
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dewatered to the I 0 to 15 percent moisture range and if this would he eflcctivc in eliminating the problem 
of excess particulates and the creation of dioxins and furans. It is possible that the results of the pilot testing 
conducted during the design phase would demonstrate that these I imitations had been overcome. However, 
it is important to note that it wuld take up to three years to go through this design scale testing phase . 

.f.5.4.4 Geosafe Vitrification Hazards Review 

This review is conceptual in scope because there are no detailed Process Flow Diagrams (PFDs), no 
detailed Piping and Instrumentation Diagrams (P&I Ds ), operating instructions, etc., that exist to form the 
basis for an in-depth HAZOP review. Should implementation proceed at sometime in the future, such an 
in-depth HAZOP Review would be performed. In summary, this Hazards Review highlights the main 
areas of concern to ensure these issues are factored into the overall evaluation of this technology. 

Vitrification Overview 

The Geosafe process employs hazardous operating conditions both in the vitrification where the molten 
glass temperature is about 1.600 to I, 700°C, and in the thermal oxidizer where the temperature is about 
900°C after the hot vitrification off-gas is burned. All of these process units operate close to atmospheric 
pressure. Another potential hazard is the high electrical energy load required to vitrify the sediment. 

Hazards Analysis 

Hazards associated with the vitrification process are discussed below. Hazards are discussed in terms of 
physical and chemical hazards as well as hazardous operating conditions and equipment or utility failure. 

Physical Hazards 

The physical hazards that may be encountered are burns from hot equipment, noise, exposure to the cold, 
heat stress, sharp surfaces, falling objects, lifting, electrical shock, and those associated with work near 
heavy and industrial equipment. Should implementation proceed, the Site Safety Officer or alternate, 
would address activity-specific safety procedures to minimize the potential for injury associated with 
these hazards during full-scale operations. 

Weather Events 

Major equipment would be exposed to the weather. High ambient temperature does not appear to present 
any process hazard. Low (sub freezing) temperature could cause problems maintaining flow of aqueous 
streams required for off-gas treatment and wastewater treatment presenting the possibility of release of 
inadequately treated material. Tracing (electrical or steam) of exposed piping should be considered 
where appropriate. 

In the event of rain, power cables to the vitrification unit and connections to the electrodes would be 
exposed. Elevating and insulated cables appear preferable to laying them on the soil surface. This would 
reduce likelihood of mechanical damage and personnel exposure. Infiltration of moisture into stock 
piled or unprocessed dried silt could result in processing conditions leading to poor destructions of 
contaminants as experienced in the pilot work. 
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Accumulation of an unusually heavy amount of snow on the vitrification unit containment hood could 
present the possibility of collapse of the covering with release of untreated ofT-gas. Short-circuiting or 
the electrodes to the containment hood appears to be another possibi I ity. Proper maintenance and 
weather proofing should eliminate these concerns. 

Off-Site Event 

Fire or other incidents occurring on adjacent property do not appear to present additional hazard from the 
Geosafe equipment. 

Chemical Hazards 

The following materials associated with the process are hazardous because of toxicity: 

PCBs 
Dioxins (produced during vitrification) 
Other toxic organics in the sediment 
Heavy metals 

Equipment Failure 

Leakage or catastrophic failure of piping or pumps would release contaminated silt during the transfer of 
hot spot sediment to and from intermediate storage causing possible personnel exposure. Berms will be 
provided to minimize the spread of such releases. 

Failure of the thermal dryer could release contaminated vapor and silt. Leak detection equipment will be 
used to prevent such a failure. The method of transfer of dry sediment to the melt area has not been 
determined. However, moving the dried sediment poses the potential for release of contaminated dried 
material which could be carried by wind and could cause personnel exposure and/or on and off-site 
contamination. 

Misoperation of the off-gas treatment system could cause release of contaminated vapor and particulates. 
This system will have a backup carbon absorption unit. Misoperation of the scrubbing system and 
thermal oxidizer could create a release of hot contaminated gas. A carbon adsorption system would 
back-up these units. 

Failure of the induced draft fan could lead to development of positive gauge pressures in the system with 
the possibility of contaminated gas leakage from melt hood or scrubbing equipment. A backup power 
generator will prevent this event. 

Utility Failure 

Lack of electrical power would force the total shut down of the system. This may not present a hazard 
provided it is not of sufficient duration to permit solidification of a partially vitrified cell. Recovery 
operations (i.e., reheating) may entail potential exposure of personnel. Lack of water would force a total 
shut down. Unanticipated failure could result in release of contaminated gas to the atmosphere. The 
source of thermal oxidizer fuel is not indicated (i.e., utility service gas or on site LPG). Loss of the fuel 
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source would cause a forced ,hut down and possible release of contaminated gas or water due to an 
overloaded scrubber svstem. 

Hazards Summa•·y 

In summary, major H/\ZOP io;-;,ues of concern arc the following: 

• Release of hot con tam ina ted gases from the v itritication unit and therma I O:\ id izcr. 
• Release of hot, molten t!,lass. 
• Electrical shock from the high electrical energy load. 

These issues of concern arc addressed in the following ways: 

• Release of contaminated gases is prevented with a backup carbon adsorption system. 
• Release of molten glass will be prevented by proper staging of the melt cells and suitable clean soil 

cover based on past Geosafe practice. 
• Elimination of electrical shock by elevating and insulating electrical cables, and employing NEMA 

OSHA standards. 

4.5.4.5 Estimated Treatment Cost 

This section presents the treatment only costs for vitrification of the 18,000 tons of Hot Spot sediments. 
Although Geosafe anticipates that following dewatering the sediment volume will be reduced to 12,000 
cubic yards from the initial volume of 15,000 cubic yards, the per ton cost of treatment is based on the 
initial I 8,000 tons currently contained in the CDF. This is consistent with the development of the costs ,_1_, 

which also include dewatering. 

Foster Wheeler modified the estimated Geosafe costs in several areas. The first modification increased 
estimated costs for electrical power, as the regional cost for electrical power used by Geosafe was low by a 
factor of two. Other modifications included the addition of a comprehensive design scale test program, 
thermal dryer and enhanced off-gas treatment system. The estimated vitrification costs are presented in 
Table 4-34 and include design scale testing, mobilization, dewatering, melt processing, off-gas treatment 
and demobilization. The costs for the enhanced off-gas treatment system are divided between the costs for 
dewatering and melting operations. The division of cost is based on the duration of these two activities, six 
months and eighteen months, respectively. 

RevO 

097-042 

***** DRAFfFINAL 
4-107 

***** 
12/30/97 



Table 4-34 
Estimated Vitr·ification Prepar·ation Costs 

Activity Estimated Cost 

Design Scale Testing $1,616,000 

Mobi I ization $300.000 
Dewatering 

$6,324,000 

Melt Processing $8,196,000 

Off-Gas Treatment for Melt Operations $4,001,000 

Demobi I ization $250,000 

Total: $20,687,000 

Cost per ton of wet sediment ( 18,000 tons) $1, 149/ton 

The estimated costs for the design scale testing include a month long test program for both thermal 
dewatering and vitrification operations. A minimum of four separate melts would be conducted on the 
dried sediment. The sediment drying activities would be done at a rate to provide enough sediment for 
vitrification operation and to assess the efficacy of the drying operations. This would include the energy 
required to dry the sediment and measurement of the quantity and quality of the resulting off-gas. Both 
tests would include extensive off-gas sampling, detailed analytical chemistry evaluations and a 
comprehensive site-wide air monitoring program. 
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4.6 SAIC/Eco Logic Test Pr-ognun 

The third pilot study was conducted by Science Applications International Corporation (SAIC) and Eco 
Logic in a teaming partnership. The treatment technology evaluated was a two stag.e process involving 
thermal desorption of contaminants from the Hot Spot sediment and subsequent chcm ical reduction of 
chlorinated organics in the ~as phase vent stream. The technology and equipment arc Eco Logic's. 
Accordingly, discussions reg;1rding the pilot test refer to SAIC/Eco Logic, full scale technology and 
implementation discussions refer to Eco Logic's process experience and equipment. 

In order to fully assess full scale applicability of these processes, the two stages (thermal desorption and 
chemical destruction) are discussed in conjunction with one another, as the pilot test was conducted. These 
two unit processes are also discussed as separate processes, capable of being used independently and in 
conjunction with other treatment technologies. For instance, the gas phase chemical reduction process 
could potentially be used to treat residual oil generated by solvent extraction (see Section 4.4). 

The data collected to evaluate the processes are summarized and discussed in the following subsections. 
SAIC/Eco Logic's report of the pilot scale testing program is included in the Data Compendium. TRC 
conducted the vent gas sampling during the SAIC Eco Logic test program and their report including the 
associated stack sample results is included in the Data Compendium. Laboratory results for the samples 
collected during the program (all media including solids, liquids and air) are also included in the Data 
Compendium. 

4.6.1 Process Description 

Since 1986, Eco Logic has conducted research, development, and product engineering with the aim of 
developing a new technology for destroying organic wastes in a wide range of matrices including harbor 
sediments, soils, leachates, lagoon sludges, and highly concentrated organic wastes. Much of this work was 
supported by the Government of Canada (National Research Council - Environment of Canada and the 
Department ofNational Defense) and the EPA. The goal was to develop a commercially viable chemical 
process that could deal with aqueous wastes, contaminated soils, sediments, and also destroy concentrated 
organic wastes (i.e., solvents, PCB oils, industrial wastes, pesticides, and chemical warfare agents). 
Additional detail on the history of the process is included in the Eco Logic report included in the Data 
Compendium. 

The process consists of a thermal reduction mill (TRM) that pulverizes and grinds the sediment at elevated 
temperatures. The operation of the TRM is conceptually similar to other indirect thermal desorption 
systems. However, the TRM uses a molten tin bath as a means of heat transfer and the operating 
atmosphere is hydrogen based to minimize the potential for the creation of dioxins and furans. Organic 
compounds and steam are volatized from the sediment and removed from the TRM by the hydrogen sweep 
gas. The TRM off-gas is vented to the gas phase reactor, where the gas is subjected to high temperatures in 
a hydrogen atmosphere. 

The Eco Logic reactor destroys the organic compounds through chemical reaction with hydrogen at high 
temperature, reducing contaminants to methane and hydrochloric acid. Off-gas exiting the reactor is 
processed through scrubbers to remove water, hydrochloric acid and hydrogen sulfide. The gas is 
subsequently processed through an excess gas burner that destroys methane and other residual organics 
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prior to release to the atmosphere. The thermal energy from the excess gas burner can also be used within 
the process to operate a steam boiler. The chemical process reactions are illustrated in Figure 4-17. 

Figure 4-17 
Eco Logic Process Reactions 

Cl CJ 

~ +Xll:z-. 2 0+411CI 
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Cn H(2n+2)+ (n-1) H, ____. n CH, 

I'CB nwkcuk & hydrog.cn react to produce 
benzene & hydrogl·n l·hlnridc 

Dioxin mokculc and hydrogen react to produce 
benzene. hydrogen chloride & water 

PAH molecule and hydrogen react to produce 
methane 

Benzene and hydrogen react to produce methane 

Hydrocarbons & hydrogen react to produce 
methane 

WATER SHIFT REACTIONS 

CH ,+ H,O ___... CO + 3 H, 

CO + H,O __.....CO, + H, 

Methane and water react to produce carbon 
monoxide and hydrogen 

Carbon monoxide and water react to produce 
carbon dioxide and hydrogen 

The chemical process reactions are reductive in nature with the exception of the reaction between water and 
methane to generate hydrogen, carbon monoxide, and carbon dioxide. These "steam reforming" or "water 
shift" reactions also shown in Figure 4-14 are utilized to regenerate hydrogen for the reduction reactions, 
reducing the requirements for purchased hydrogen (under full scale applications). 

Unlike typical incineration systems which utilize oxidation reactions, the efficiency of the reduction 
reactions is enhanced by the presence of water, which acts as a reducing agent and a source of hydrogen. 
Consequently, aqueous waste such as harbor sediments, sludges, and leachates can be treated efficiently and 
without prior dewatering. 

A benefit of using an active reducing hydrogen atmosphere for the destruction of chlorinated organic 
compounds, such as PCBs, is that oxygen is not present in significant concentrations such that the potential 
for formation of dioxins or furans is greatly minimized. 
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Pilot scale systems have been used by EcoLogic over the past few years to perf(mn waste specific studies 

rnr several commercial clients. Several of these projects have resulted in full scale treatment units. ;\ 

process llow diagram summarizing the pilot scale test program is included as l:igure ..f-1 X This figure also 
includes the sampling locations that were used and the analyses that were cunducted for each sample. The 
pilot system includes a piston feed system for delivery of soil to the TRI'vt. a gas phase chemical reduction 
reactor and a two stage gas scrubbing system with continuous emission monitoring equipmL·nt. Photographs 
or the pilot unit components are included as Exhibits 4-11 and 4-12. Exhibit 4-11 shows the pilot scale 
TRI\1 and Exhibit 4-12 shows the Reactor Chamber, the Scrubbers and Excess (ias Burner. 
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Exhibit 4-12 
Pilot Scale Gas Phase Reactor and Off-gas Treatment System 

The hydrogen sweep gas, water, and desorbed contaminants exited the TRM and entered the gas phase 

chemical reduction reactor at the bottom. 1l1e reactor was operated in an atmosphere of hydrogen and was 

heated by propane to maintain a temperature of at least 900°C. Reduction of the organic contaminants 

occurs along the length of the reactor and the resulting gases exited the reactor from the top after a typical 

residence tirrie of 4 to 10 seconds. The process reactions take place in less than one second, but a residence 
time of several seconds was used to ensure complete destruction. 

The reacted product gas leaving the reactor was routed through a two stage gas caustic scrubbing system to 

remove heat, water, hydrocloric acid and particulates. The scrubbed product gas was then compressed and 

sent to temporary storage before being bumed in the Excess Gas Bumer. At the end of each test run, the 

scrubber effluent solution/slurry was collected and then pumped through a filter followed by a bed of 

activated carbon. 

4.6.2 SAIC/Eco Logic Test Program Elements 

The pilot test program for the SAIC/Eco Logic process is described in this section. The following three 

subsections discuss the pilot scale test schedule, optimization and operating conditions, and the sampling 

and analytical program. Additional detail in the pilot scale test program is provided in the SAIC/Eco 

Logic report included in the Data Compendium. The results of the pilot program are discussed in 

Section 4.6.3. 
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4.6.2.1 Pilot Test Schedule 

The SAIC/Eco Logic test program consisted of three "acclimation" runs and three "performance" 
verification runs, for a total of six test runs. The acclimation runs (A I, A2, and A3) were conducted on 
November I 8, 19, and 20, I 996. Each acclimation run consisted of a shortened batch, approximately two to 
three hours in duration, under steady-state conditions. The acclimation runs were used to provide 
preliminary data for optimizing processing conditions prior to commencing the performance tests. 
Optimization focused on the TRM operation and included variations in the waste feed rate, mill speed, and 
sweep gas flow rate. System conditions downstream of the TRM, including the reactor, scrubbers. and 
flare, were constant throughout all acclimation and performance verification runs. 

The tests conducted on November 18 and 19 (A I and A2) were intended for optimization purposes only, 
and did not include sampling and analysis of all potential sample locations within the system. Run A3, 
conducted on November 20, provided a more complete set of data (including gas sampling locations), and 
was later included as part of the process evaluation (see Section 4.6.3). The overall actual test schedule is 
shown in Table 4-35. 

Table 4-35 
SAIC/Eco Logic Test Program Schedule 

11/18/96 I AI Acclimation/Optimization runs 
11/19/96 2 A2 Acclimation/Optimization runs 
11/20/96 3 A3 See Note 
11123/96 4 PI Verification/Performance runs 
11/24/96 5 P2 Verification/Performance runs 
11125/96 6 P3 Verification/Performance runs 

Note·: Run A3 was intended as an acclimation/optimization run but was later used in 
conjunction with performance data to provide a larger data set for evaluating 
overall process performance. 

The test program was originally envisioned to occur over a seven-day period. This was anticipated to 
include two days of acclimation testing and five days of performance testsing. However, initial difficulties 
experienced by SAIC/Eco Logic during the acclimation testing extended the acclimation testing with three 
days remaining for performance testing. Continuing difficulties with the unit ultimately shortened the test 
program to 3 days of acclimation testing and 3 days of performance testing. SAIC/Eco Logic was also 
afforded a brief"rest" period between the acclimation and performance test phase to disassemble the TRM 
and examine the inner workings to ensure continuous operations during the performance tests. 

Performance runs (PI, P2, and P3) were conducted on November 23, 24, and 25, 1996 to determine the 
ability of the pilot scale system to meet the study objectives. During each test, detailed sampling and 
analyses were performed on input sediment, treated solids, and scrubber water. Gas samples were collected 
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for all performance tests. Specific details on the gas sampling program arc presented in the TRC report 
which is included in the Data Compendium. 

It was originally anticipated that data would be formally evaluated f(11" the performance runs only. 
However, the TRM experienced mechanical difficulties during run PJ. 13ec:urse of the operational 
difficulties, PJ data was not expected to represent optimal operating conditions It was therefore determined 
that, based on the relative thoroughness of the data from run A3. this data could be used in addition to the 
perfom1ance runs to evaluate process perfom1ance. Data from run PJ was also included in the overall 
evaluation. The mechanical difficulties associated with this run are further discussed below. 

4.6.2.2 Pilot Scale Test Conditions 

After the first two acclimation runs (A I and A2), operating conditions were held constant throughout the 
remaining acclimation and performance runs (AJ and PI through PJ). Each run day commenced with a 

' brief health and safety meeting followed by a two hour set-up period. This procedure included a system 
pressure and leak check, instrument calibration, preparation of scrubber solutions and bringing hydrogen 
concentration and heating zones to optimum operating conditions. Waste processing operations 
commenced once optimum conditions were reached and ranged from five to eight hours in duration. After 
waste processing was halted, the system was shut-down and samples were collected. This procedure 
required approximately two hours. The SAIC/Eco Logic report included in the Data Compendium includes 
the manual operator logs for system start-up, operation and shut-down for all acclimation and performance 
runs. The manual logs were collected for system conditions every ten minutes of operation. In addition, an 
automated datalogger was programmed for on-line continuous monitoring of various parameters, including 
system temperatures, bulk gas concentrations and trace gas concentrations. System conditions for run AJ 
and the performance runs are summarized in Table 4-36. 

TRM Operation 

Sediment was loaded into the TRM in pre-weighed batches. The piston feed system was manually tumed to 
deliver two kilograms of waste per hour to the TRM ball mill. The total amount of waste processed for 
each batch r&nged from 9.7 to 17.3 kilograms, depending on the total run duration which ranged from five 
to eight hours. The TRM was operated in a hydrogen atmosphere with tin bath temperatures for the test 
runs ranging from 627°C to 639°C. Once sediment processing was complete, the unprocessed sediment 
was recovered from the feed system and weighed to determine the total amount of sediment processed. 
Treated sediment, recovered from the TRM catch pot, was weighed and sampled. 

Reactor System 

The reactor was operated at temperatures for the test runs ranging from 9l0°C to 939°C. The reactor was 
designed to ensure a residence time of at least 1.5 seconds for the destruction of the organic contaminants. 
The system operating pressure was slightly positive and the hydrogen content was maintained in excess of 
97 percent throughout all test runs. 

Through their experience gained in treating a variety of wastes, EcoLogic has determined that 55 percent is 
the minimum concentration of hydrogen required for the reactor to ensure complete destruction of the 
waste. The concentration of hydrogen in the pilot-scale reactor during treatment of New Bedford Harbor 
sediment was well above (approximately 97 percent) that required. However, this was necessary to ensure 
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adequate gas flows through the entire system and to allow collection of gas samples nftcr the scrubber 
system. The excess hydrogen docs not adversely affect, nor does it enhnncc, the reduction reactions, i.e., 
there is a hydrogen threshold beyond which the destruction efficiency of the process is not nffected. 

Table 4-36 
SAIC/Eco Logic Test Program Operating Conditions 

Run No. 
A3.· .. I Pl I P2 I P3 

Date: II /20/96 . I I /23/96 , I I /24/96 ~ I I /25/96 
start Time: ············i""i .. :.fo···········r··········-9-js·········-~-----------9~-i-·a··-·········:········--9~os············· 
stop Time: ············i-6":.6o············j···········i·4-:3o··········:·········i·s:·1·0"··········-~---····Tf·i·o············· 

Total Test Duration (min): ··············2"9·0"············-~·-·········"3"os············-~·-······-··j6·o············-~---···· ····4ss············ 
l----------.:..___..:.... __ ---4---································-i ................................. l ................................................................. . 

Waste Solids (kg): ····································\································: ·································································· 

Input Waste (wet solids) ............... 9:-7··············:---·····--·i""o·_j·············t···········(jj············:···········TiX·········· 
Recovered Solids (dry solids) ···············4x···········-;--·····--·····i_ .. j""--·········:··············io···········r············4j············ 

1------------'---=----~·-··································t·································;·-·······························=································· 

Scrubber Water Volume (L): 

Pre-Run 
Post-Run 

System Temperatures COC): 
TRM -Tin 
Reactor Flame 
Reactor Exit 
Scrubber 1 
Scrubber 2 
Product Gas 
Flare Inlet 
Flare Outlet 

········-------············--·-············----·········· --------·······--------- ···········----········--·-·········--················· 

············7o··················:·········· ia··········· · ·--~·-······ ··io-····· ·········:---·· ·····1o················ 

== r :: ! :7 r ==: 
··········62f················T······6"J·6················-;--·······62·9···············r······639················ 
··········7-s6"·················1········s·2"9·················;·········7s·3···············T········s23················· 
·········9i2"················-:--·····"9"i""6·················;·········9"3·9················:········9To················ 
············2s·················r·········2K················;············2"f··············l···········29················ 
············E·················-:--········-~4··············-"T············iT·············r··--·---·Ts··---------------

-----------·To··-------------·-r··---·-·Ta··--------······r··----··-----6-x··--····--r··---------iT ______________ _ 
----·-····s74········---------T······61"3·-------------··-:--·-----·73·s····-··-------·r··-----74T ______________ _ 
·····----669·-·-------------·r··----7"14·---------·····T·-----··s"3·s··----------·-·r··--··-s4s··--------------

I-P-ro-d-~-~-:b-~-~-sM-c-~-~-~-:-~~-:-at-io_n_(o/t_o_):---l::: :;:

3

:: 1 : ~~: . ~~~ ~~:~~ : 
Methane -----·-········2:-12···--·-····;--············o-_-4·7·--·-·····r···········-·-0"j9·······r··---·······oj4·-·····-· 
Hydrogen ············97:9·-·----------T·······--9·8-_-1·····--······r··-·······-9-f4···········:·····--·-·-9s:4···---···---
oxygen ···············a:·a··············r············o-.-o············;--·············O":o···········[··············a:·a············ 

Scrubber System 

The scrubbers were designed with both top and middle spray inputs to ensure thorough wetting and reaction 
with the product gas. The flow of the product gas was concurrent for the first scrubber and counter-current 
for the second scrubber. The solutions within each scrubber were continuously circulated from the solution 
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tank through the gas chamber. The scrubbers were equipped with cooling water jackets to ensure sufficient 
heat removal from the scrubbing solutions and to facilitate condensation of the water component of the 
product gas. The scrubbers contained a caustic (sodium hydroxide) solution t(x the removal of hydrogen 
sulfide and hydrochloric acid. 

During system set-up prior to each test run, the scrubbers were charged with 35 liters of fresh caustic 
solution. The solutions were periodically checked and maintained at pH I 0 by adding concentrated caustic 
when necessary. The temperature of the first scrubber solution ranged from 26°C to 29°C and the 
temperature of the second scrubber solution ranged from 13°C to l5°C. The product gas exiting the second 
scrubber was approximately I 0°C. At the completion of each test run, the scrubber solutions were sampled 
and discharged to a 40-gallon drum. The combined scrubber solutions were allowed to settle overnight and 
were then filtered through GAC and sampled after this tertiary treatment. 

Excess Gas Burner 

The gas exiting the second scrubber was tested using the on-line instruments, compressed, and then 
temporarily stored in a tank prior to being released to a vertical gas flare. The excess gas burner chamber 
was propane fired and operated at temperatures ranging from 669°C to 848°C. 

4.6.2.3 Sampling and Analysis 

Sampling and analysis was conducted to ensure that appropriate data were available at the completion of the 
study to allow an evaluation of the process with regard to the objectives of the program. This Section 
provides an overview of the analytical program and summarizes the samples collected and associated 
analytical parameters. 

Field Measurements 

Throughout sediment processing, specific operating parameters were monitored and recorded both 
manually and using the automated datalogger. The data collected included the following: 

• temperature of the TRM tin bath 
• temperature ofthe reactor 
• temperature and pH of the scrubber solutions 
• temperature of process gas 
• temperature of excess gas flare 
• manual recording of sediment, hydrogen, nitrogen and propane flows 
• mass of sediment input 
• mass of treated sediment recovered 
• test duration 
• process gas monitoring for oxygen content and destruction products 
• chemical analysis of input sediment, treated sediment, pre- and post-test scrubber solutions, and 

process gas 
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On-Line Instrument Analysis 

The scrubbed product gas \\:JS continuously monitored using an on-line chemical ionization mass 
spectrometer (CI M S ). The C I r-v1 S monitored ten organic corn pounds every few seconds at concentrations 
ranging from percent levels down to ppb levels. The CIMS was used as part of the Eco Logic process to 
monitor the concentrations ot" certain compounds indicative of the process destruction efficiency. 
SAIC/Eco Logic also used a rn icro-GC to analyze for benzene and monoch lorobenzenc (discussed below) 
and NOV A analyzers to measure for oxygen, hydrogen, methane, carbon monoxide. and carbon dioxide. 

Chemica/Ionization Mass SJWCfrometer (CJMS) 

The CIMS was used to continuously monitor the product gas as it exited the second scrubber and before it 
was compressed. The CI MS is the first indicator of destruction efficiency and allowed the operator to 
immediately identify conditions causing reduced destruction efficiency, before the gas is sent to the product 
gas storage tank. 

The CIMS is a single quadrupole ionization mass spectrometer capable of monitoring, continuously 
displaying, and recording organic compounds at concentrations down to the low parts per billion range. As 
many as ten compounds can be selected for analysis as indicators of organic destruction efficiency. 
Therefore the system can be tuned to be waste-specific. Decreases in destruction efficiency, as indicated by 
continuous product gas monitoring, automatically trigger system alarms. 

The indicator compounds selected for monitoring by the CIMS depend on the character of the wastes being 
processed. For this Hot Spot sediment pilot study, where PCBs were the primary contaminant, 
monochlorobenzene was the primary compound monitored as an indicator of destruction efficiency. (The '•~" 
chemical reduction of a PCB molecule generates monochlorobenzene as a final step before complete 
dechlorination to benzene). The low concentration of monochlorobenzene in the product gas was used by 
SAIC/Eco Logic as an indication that PCB destruction was proceeding to completion. The CIMS 
continuously monitors and records the concentration of rnonochlorobenzene in the gas. In this manner, the 
CIMS provides a pennanent record of reactor performance. 

During the testing, an increase in monochlorobenzene concentration in the product gas would have 
automatically triggered a process control alarm. This alarm was not triggered at any time during the pilot
testing. Benzene concentrations were also monitored to provide an indication of process efficiency. 
Toluene and hydrogen sulfide concentrations were also monitored. 

Micro Gas Chromatograph (Micro-GC) 

In addition to the CIMS, an on-line micro-GC was used to evaluate indicator compounds in the process, 
which provide an estimate of process performance. As with the CIMS, monochlorobenzene and benzene 
concentrations were measured. This on-line instrument was used to monitor the compressed product gas 
from the product gas storage tank to ensure that the gas sent to the excess gas flare did not contain levels of 
organic compounds above operating specifications. Target compounds were not detected above acceptable 
levels during the test runs. 

The micro-GC is a self-contained miniaturized gas chromatograph equipped with a micro-machined injector 
system, microbore analytical and reference columns and a micro-machined solid state detector. This system 
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is capable of providing relatively accurate, high resolution gas analysis in seconds. Tile GC was calibrated 
using gas mixtures of known concentration. At each minute during destructor operations, a gas sample was 
collected in the sample loop and separated on the OV-1 microbore analytical column. Observed peaks were 
compared to the calibrated compounds and the concentration determined. 

Nova Multi-Gas Analyzer 

The gas composition in the system was carefully monitored to ensure that all the components necessary 
for the operation of the process were present. The levels of specific products of reduction are used to 
monitor the process and to demonstrate that the appropriate reactions are taking place in the reactor. A 
Nova Multi-Gas Analyzer was employed to monitor the concentrations of hydrogen, methane, carbon 
monoxide, and carbon dioxide in the gas exiting the scrubber and prior to the compressor. All of the 
gases except hydrogen are detected by a high precision infrared detector. Hydrogen was monitored by a 
temperature controlled thermal conductivity cell contained within the analyzer, compensated for carbon 

' monoxide, carbon dioxide, and methane. The levels of bulk gases were consistent between the test runs, 
at levels which indicated that the treatment process was proceeding optimally. 

Nova Oxygen Analyzer 

As part of a comprehensive plan for the safe handling of hydrogen in a closed, heated vessel, the 
concentration of oxygen was monitored on a continuous basis. A Nova Oxygen Analyzer, equipped with an 
electrochemical cell, was used to sample the product gas exiting the scrubber prior to the compressor to 
ensure that there was no oxygen in the system. If oxygen had been detected above a specified limit, an 
alarm would have automatically alerted the operator to take the appropriate action. This alann was never 
triggered. A backup analyzer was also kept on-site. 

Off-Site Laboratory Analysis 

Table 4-37 outlines the sampling and analytical program for the treatability study, designed to characterize 
the system inputs and outputs. Sampling locations are illustrated on the process flow diagram included as 
Figure 4-18.. These analyses provided data for the determination of TRM desorption efficiency, system 
ORE, mass balance, as well as the fate of the inorganic contaminants. 

Laboratory results and vent gas sample results are included in the Data Compendium. A discussion of the 
analytical methods and associated QC is included in Section 4.3. 

4.6.3 Effectiveness Evaluation 

The effectiveness of the Eco Logic pilot scale treatment unit on the Hot Spot sediment is discussed in the 
following subsections. The first subsection discusses process performance in terms of the analytical 
results for the various outputs from the process. The second subsection discusses the materials balances 
for the pilot test. The results discussed in this section were used to develop the concepts for full-scale 
application discussed in Section 4.6.4. Where appropriate, the process is discussed as two processes, 
thermal desorption separately from chemical destruction. The process is also discussed as a single 
operation, based on the way the pilot test was performed. 
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Table 4-37 
Sampling Locations and Analysis for the SAIC/Eco Logic Pilot Scale Test 

Sample 
Location/Matrix 

screened hot spot 
sediment feed 

Sampling 
Technique· 

composite grab collected 
from pre-designated 
buckets prior to waste 
processmg 

1~ [1:c· ·;,t.'f:' < :'•'Parameters 
.. ··•· : Analyzed 

! PCBs. SVOCs. metals, oil & grease. 
\ EOX. chloride and sulfate. pH. and 

\%solids 

\ PCDD/PCDFs 

I Test Ru~ · and!1~~t: 
Frequency: ·' ''* 

A II test runs in duplicate 

\ A3, PI, P2, and P3 

_________________ .. ___ ., .......... ____ .. \ __ I~~-~---·· .. ----.. ---------·------·------·--------------------- _________ ] ___ r.?._~-~-?. .. r._~--------·----·---··--- .. ·--·· .. -- .... . 

S6 treated solids ! grab sample collected PCBs, SVOCs, metals, oil & grease. j P2, in duplicate 
! from TRM catch pot after chloride and sulfate, pH, and% solids j 

i waste processing 
i complete PCDD/PCDFs 

TCLP 
: PI and P3; P2 in duplicate 

---------- ................... ______ ., _____________ ., __________ , ______ , _________ , __________ , _________________ .,.,.,, .. ., .................. .,. ______ ., ____ .,., _________________________________________________ j ___ r._l ___ i_n. __ ?._'!.P.~!-~~~~? .. ~~ .. ~9 .. ~~ .. --
S4 scrubber effluent, i grab sample collected t PCBs, SVOCs, metal, : PI, P2, and P3 in duplicate 

pre-tertiary treatment j directly from scrubber : PCDD/PCDFs, oil & grease, chloride : 

............................................................. -f·-~-~~~-~~~~..P.~?.~~-~-~.!~.~---········~--~-~~-~~!!.~~~: .. P..~: .. T~.~-'--~-~~-IP.~-----·-----· .. ---J ........................................................ .. 
SS Scrubber effluent, j grab sample collected ~ PCBs, SVOCs, metals, \ PI, P2, and P3 -, 

post-tertiary \ after scrubber solution \ PCDD/PCDFs, oil & grease chloride \ 

----·--·-·---~~~~-~~~-~~-----· .... ·-·····--·--·-----\ -~-~.!~_:_~? __ ~!Y~.'!.I?:~ .. 9..~-~---·--·····J -~~-~~!!.~~~: .. P..~.:.T~_?.: .. ~.~~.I.~.~---···-----------1·-------··--- .. --·--····-·---··--··-----···-----······----.. ·· 
S9 TRM off-gas to non-isokinetic sample PCB Isomers, PAHs, PCDD/PCDFs ! A3, P2, and P3 

reactor collected of gas exiting 
TRM (M23 and M29) 

Metals : PI and P3 
Chloride \ PI and P2 
Particulate : P2 

······························································ ··························································-·····················································································~······························································ 

S7 scrubbed product gas non-isokinetic sample 
collected of gas exiting 
second scrubber (M23, 
M29, M26A) 

PCB Isomers, PAHs, PCDD/PCDFs 
Metals 

i A3 and P2 

\ PI and P3 

Chloride and Particulate ! PI, P2, and P3 
······························································r················ ············································~················································ ................................................................................................... .. 

S8 exhaust gas ! Isokinetic sample of final ! PCB Isomers, PAHs, PCDD/PCDFs PI, P2, and P3 

\ hot vent gas effluent \ 
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4.6.3.1 Process Performance 

Overall process performance is discussed in two segments the first being equipment performance and the 
second in terms of analytical results for the process outputs. Process mass balances and the effect on the 
evaluation process are discussed in Section 4.6.3 .2. 

Equipment Performance 

During the pilot study, the pilot scale equipment and on-line instrumentation generally worked as 
anticipated. The effectiveness of the reactor and the vent gas treatment systems were measured 
quantitatively and are discussed in the following subsection. Several operational difficulties associated 
with the TRM were encountered during the test. These difficulties may have had a negative effect on the 
desorption efficiency of the TRM. The mechanical difficulties are summarized below. Desorption 
efficiencies are discussed in the following subsection. 

• During TRM commissioning on-site, difficulties were experienced in heating the TRM to the 
appropriate temperature for waste processing. This was due to inadequate propane supply to the 
TRM burners, caused by the use of inappropriate regulators on the tanks, and compounded by low 
ambient temperatures. This problem was alleviated by replacing the propane tank regulators with 
those suitable for liquid propane tanks and capable of delivering adequate propane despite the low 
ambient temperatures. 

• It was originally anticipated that SAIC/Eco Logic would process soil at a rate of approximately ten 
pounds per hour. However, data generated during the acclimation tests indicated lower than 
expected desorption efficiencies, which were thought to be due in part to inadequate residence time 
of the soil in the TRM. The throughput rate was decreased by half in order to increase the 
residence time and achieve improved desorption of organic contaminants. Factors other than 
throughput were also found to contribute to the lower desorption efficiencies. 

• After the first acclimation run, the flow rate of hydrogen through the TRM was increased in an 
attempt to improve the desorption efficiencies. This caused an increase in particulate carryover into 
the TRM mill casing, but did not adversely affect the performance of the TRM. This problem may 
be mitigated in the full-scale TRM through the use of dust shrouds and purging of the dust shroud 
area during soil processing operations. 

• Following the final performance run (P3), the TRM was dismantled and inspected. It was then 
discovered that the treated sediment auger had separated from the drive mechanism during the run. 
This was a result of slippage of the drive coupler on the shaft of the output solids auger. This 
resulted in treated sediment accumulating in the auger, possibly restricting gas flow through the 
system and limiting the rate of desorption in the TRM. The auger system was demonstrated in the 
earlier runs to successfully remove processed solids from the system. The problem encountered in 
the final run was mechanical and not attributed to an inherent design flaw. 

• The carry-over of particulate into the mill casing caused displacement of the tin from the tin bath 
into the output solids collection pot. This was compounded by overfilling the tin bath in an effort to 
ensure sufficient tin for adequate heat transfer to the contaminated sediment. The larger 
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dimensions of the full-scale TRM and significantly larger amounts of tin would likely result in 
negligible impact from particulate carryover. 

EcoLogic's commercial scale TRM is equipped with pairs of 8 inch feed augers that arc intermeshed and 
reverse threaded to turn in opposite directions to prevent blockages. These augers feed into a 2-foot 
diameter opening that allows for a sufficient flow of gas to prevent concurrent flow of sediment and gas. 
This feed system was developed specifically for the commercial-scale TRM and was tested after fabrication 
and prior to transport to a site in St. Catharines, Ontario. 

Analytical Results 

Analytical results from the SAIC/Eco Logic pilot test are discussed in the following subsections. The 
results are discussed in two subsections, the first being the TRM and the second being the Eco Logic 
reactor. Additional detail for each batch is included in the SAIC/Eco Logic report included in the Data 
Compendium. The details of the vent gas sampling are included in TRC's report also included in the 
Data Compendium. 

To evaluate the effectiveness of the SAIC/Eco Logic process, data from batches A3, PI, P2, and P3 were 
used. These data agreed well and appeared to be generally representative of the process. Acclimation 
batch A3 was not initially intended to be used for evaluation purposes. However, operating difficulties 
during batch P3 made it desirable to use a larger data set for overall evaluation. Because A3 was 
operated under essentially the same conditions as batches PI and P2, it provided additional data useful 
for the overall evaluation. Each of the four batches was given equal weight in the evaluation process. 

TRM Results 

Sampling locations (S I through S9) are illustrated on Figure 4-18 and described in more detail in 
Table 4-37. Table 4-38 summarizes average concentrations for feed and treated material data for the 
SAIC/Eco Logic pilot study. The tables include the averages from batches A3, PI, P2, and P3, where 
available. Data from each batch are included in the Data Compendium. In some cases, results were not 
available from each batch. For instance, vent gas samples could not be collected for each analysis during 
each batch due to sampling limitations time constraints. Available data are included in the calculated 
average. 

Throughout this evaluation discussion, PCB Aroclor data for solid and aqueous samples are reported as the 
sum of the detected Aroclors (typically Aroclors 1242 and 1254). Total PCBs in the gas samples are 
reported as the sum of the detected isomers. Dioxin TEQs are calculated using International Toxic 
Equivalency Factors (1-TEF), assuming non-detect congeners were not present. This is consistent with 
Method 23 of 40 CFR Part 60, Appendix A. The total PAHs represent the sum of only those PAHs detected 
above the method reporting limit (values below the quantitation limit were not included). Only those 
semivolatile compounds detected above the method quantitation limit are included in the summary tables. 

RevO 

D97-042 

***** DRAFT FINAL 
4-122 

***** 
12/30/97 



Table 4-38 
SAIC/Eco Logic Analytical Results for Feed (Sl) and Treated (S6) Sediment 

Analyte 

Feed 
Sediment 

Average (Sl) 

Treated 
Sediment 

Average (S6) 

Total PCBs (mg/kg) 5,700 52 
--· ·····----- --------------- ·----- ------------------ --------------- --------r--------- ----- --------·····------------ ------~-- -------------------------------.-- --.--------

Dioxin and Furan (TEQ) (pg/g) ~ I, 775 34 
·············································································r·············································r···································· 

Dioxin and Furan (Total) (pg/g) ! 29,750 2, I 00 
··s~·;nr-v-oi-~t"ii"es .. (ffi87k8)······················~·············································t···································· ··········· 

I A-Dichlorobenzene j 19 j 0.4 
Total PAHs (mg/kg) ! 16 ' 1.2 

·······················································-·····················=-·············································=-··································--·---······· 

Chloride (mg/kg) 17,500 ! 7,525 
............................................................................. ;. ................................. ·-··········:··············································· 

Metal (mg/kg) 
Arsenic 12 7.3 
Barium 160 168 
Cadmium 15 6.3 
Chromium 325 313 
Copper 753 595 
Lead 603 328 
Mercury 0.95 0.17 
Selenium 2.6 1.4 
Silver 3.35 2.7 
Zinc 1,925 1,400 

Desorption Efficiency in TRM 

Desorption efficiency is a measure of the effectiveness of the TRM to desorb PCBs, dioxins and furans 
from the sediment. This value was calculated as follows: 

Desorption Efficiency (%) = 100 x [concentration in untreated solids - concentration in treated solids] 
concentration in untreated solids 

PCBs 

Table 4-39 presents the desorption efficiencies calculated for PCB desorption from the Hot Spot sediment 
for A3 and each performance batch. In each test, greater than 98% of PCBs present in the sediments were 
desorbed using the TRM. This indicates that high levels of organic contaminants were removed from the 
sediment using this pilot-scale desorption technique. These desorption efficiencies were achieved with a 
single pass of the sediment through the TRM. Over the four runs, the concentration of PCBs in the treated 
solids ranged from 28 ppm to 77 ppm, with an average concentration of 52 ppm . 
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Table 4-39 
PCB Desorption (Removal) Efficiency in TRM 

Parameter A3 Pl P2 P3 

: ~ 

PCBs in Untreated Solids (ug/g) 6,400 4,700 5.000 6,700 
PCBs in Treated Solids (ug/g) 31 77 28 72 
Desorption Efficiency of PCBs (%) 99.52 98.36 99.44 98.93 

: 

TRM desorption efficiencies ranged from 98.36 to 99.52% and averaged 99.06%. In all test runs, the PCB 
levels in treated sediment were higher than SAIC/Eco Logic anticipated. The likely reasons for the higher 
than expected PCB concentrations in the treated sediments were the problems encountered with TRM. 
These difficulties included the sediment feed system for the TRM. SAIC/Eco Logic believe that intermittent 
plugging of the feed tube caused "squirting" of untreated sediment up the mill and reduced the effective 
TRM residence time. In addition, when waste plugged the end of the waste feed tube, the flow of gas out of 
the mill became restricted, causing hydrogen to flow around the mill instead of through the mill and 
decreased desorption efficiency. Water vapor produced at the feed end of the mill may also have caused 
condensation of PCBs on the treated sediments exiting the mill. 

Dioxins and Furans (PCDDs and PCDF~) 

Average dioxin and furan data are also presented in Table 4-38. TEQ values are provided in addition to 
total concentrations. The average concentration of dioxins and furans in treated solids was 2,100 pg/gm 
(parts per trillion). The TRM reduced the concentration of dioxins and furans in the sediment by 
approximately 93%. Desorption efficiency on a TEQ basis was approximately 98%, similar to the 
efficiency calculated for PCBs. 

Results from the TRM were reviewed to evaluate the potential for PCB destruction within the TRM. 
Because the TRM operates at elevated temperatures in a hydrogen (reducing) atmosphere, the potential for 
PCB destruction exists. Similarly, as for any thermal treatment process, the possibility for the formation of 
dioxins and furans also exists and was evaluated. The evaluation of the TRM as a single operating unit was 
limited because sampling limitations precluded the collection of an isokinetic (flow representative) sample 
of the TRM off-gas (S9) location. Because of this sampling limitation, definitive conclusions regarding the 
characterization of the TRM off-gas cannot be drawn. However, the data were used to provide a summary 
level evaluation of the TRM performance with respect to PCB destruction and/or the potential for the 
formation of other organic compounds. The results of this evaluation are discussed below. 

Available data for PCBs, dioxins and furans from sediment and the TRM off-gas are summarized in Table 
4-40. Ratios of the off-gas to the input sediment are also included for comparison. Based on the data 
summarized in the table, it appears that the total mass of PCBs was reduced by the thermal desorption 
process. The total mass of dioxin and furan appears to have increased in two out of three of the batches, 
although the dioxin TEQ was increased in only one of the batches. In general, the mass of dioxin and furan 
increased with the decrease in PCB concentration, although the relationship does not appear to be linear. 
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Table 4-40 
Comparison of Mass in Input From Sediment (Sl-S6) and TRM OfT-Gas (S9) 

. AJ, Ratio P2 Ratio P3 Ratio 
TRM Off-Gas · TRM Off-Gas TRM Off-Gas 

Parameter lnpu~\· · Off-Gas to Input Input Off-Gas to Input Input Off-Gas to Input 

PCB (mg) 25,000 1,100 0.044 23,000 7,300 0.317 46,000 19,000 0.413 

Dioxin/furan (ng) 120,000 13,000 0.108 120,000 240,000 2.0 190,000 800.000 4.2 

Dioxin TEQ (ng) 6,500 270 0.042 7,600 5,100 0.67 12,000 15,000 1.2 

Results from each of the three batches were highly variable, as were the ratios of the mass output versus the 
mass input. This variability between batches is an indication that the sampling procedures were not truly 

~ representative of the process operation. However, the fact that during batches P2 and P3, PCBs at this 
location (S9) decreased in total mass, while the mass of dioxins and furans increased, is strong suggestive 
evidence that the results are not merely an artifact of sampling variability and that the thermal process has 
the potential to form dioxins and furans. 

Given the sampling results and the known limitations of the TRM off-gas sampling location, these summary 
level results should be used for consideration only. Definitive conclusions regarding the extent of reduction 
of PCBs and the formation of dioxins and furans cannot be drawn. However, based on the available data, it 
does appear that the thennal process has the potential to produce dioxins and furans despite the hydrogen 
atmosphere inside of the TRM. To fully evaluate the process in terms of dioxin and furan production, 
additional testing must be conducted. Such testing would require a TRM off-gas sampling port that could 
be sampled isokinetically. 

The dioxin TEQ values for the treated solids from batches A3, PI, P2, and P3 ranged from 19 to 48 pg/g 
(ppt). PCDD and PCDF levels in treated sediment were lower than the Universal Treatment Standards cited 
in 40 CFR 268.48, which list criteria of 1,000 pg/g for each of the tetrachlorinated through hexachlorinated 
PCDDs and PCDFs. 

Other Contaminants of Concern 

Results for other contaminants of concern are also summarized in Table 4-38. As expected for a process 
that treats PCB's dioxins and furans, other organic contaminants were also significantly removed in the 
thennal desorption process. 

Results for inorganic parameters indicate that the inorganic composition of the sediment remains essentially 
unchanged with the notable exceptions of chloride, copper, and lead. These more volatile components were 
desorbed to some degree into the vent gas stream and treated in the scrubber system. Scrubber water results 
(see below) support this premise. 

TCLP Results 

Toxicity Characteristic Leaching Procedure (TCLP) results for untreated and treated sediment are provided 
in Table 4-41. TCLP analysis was utilized to evaluate the degree to which the thermal desorption process 
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may have altered the mobility and transport of contaminants. especially metals. as a result of treatment. 
Table 4-41 provides the average concentration of key contaminants in the leachate of the Hot Spot 
sediment and the treated solids compared to regulatory levels prescribed in 40 CFR 261.24. 

Table 4-41 
SAIC/Eco Logic TCLP Results for Feed (Sl) and Treated (S6) Mate•·ial 

:',~; r''!-~ '.-'~- .. Feed I Treated TCLP > •:'>: "-,_. 

.. ·. :}~ii:~f; __ .: Sediment Sediment Regulatory 
i~Tt~B.J,i!A.nalyte Average (S1) Average (S6) Limit' 

; 
Total PCBs 27 0.6 NC 

I ,4-Dichlorobenzene 84.5 NO 7,500 
Arsenic 22.5 NO 5,000 
Barium 350 637 100,000 
Cadmium 18 31 1,000 
Chromium 21.5 II 5,000 
Copper 50.5 2,450 NC 
Lead 470 840 5,000 
Mercury NO NO 200 
Selenium 13 \3 1,000 
Silver 

I 
NO 

i 
NO 

: 
5,000 

Zinc 8,250 4,100 NC 

Results are reported in units ofug/L 
NO= Not Detected 
NC =No Criteria 

Based on the available data, it appears that the thermal desorption process does increase the leachability 
(mobility) of certain heavy metals, particularly barium, cadmium and lead. The data in Table 4-41 suggests 
that copper leachability may also be increased as a result of the thermal desorption process. These TCLP 
copper results are inconsistent with those for the non-TCLP metal analysis (Table 4-38), suggesting a 
potential problem with the analytical methodology. Because copper is not a typical TCLP analyte (no 
regulatory criteria), it is likely that the laboratory methodology for TCLP copper is somewhat inaccurate. 
Should TCLP copper data be required for further quantitative assessment, additional investigations could be 
conducted on the appropriateness of the analytical methods. TCLP values for both the input waste and 
treated solids are below the regulatory criteria, indicating that the thermal desorption treatment does not 
cause the material to exhibit toxicity characteristics. Treated materials are not likely to require further 
treatment for metals. 

The decreased levels of TCLP organic contaminants is attributed to their having been successful desorbed 
from the soil. The concentration of several metals in the leachate, such as arsenic, chromium, and zinc, 
decreased after treatment This may indicate that these metals have either volatilized from the sediment 
during TRM processing or they have become more fixed to the treated solids and therefore less leachable. 

Reactor Destruction Efficiency Results 

To fully evaluate the potential for full scale implementation of this technology, it is useful to consider the 
destruction efficiency of the second stage of this process (chemical destruction) independently from the 
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thermal desorption unit. Unfortunately, samplitig limitations associated with the pilot scale unit precluded 
the collection of truly representative vent gas samples before and after the Eco Logic process reactor and 
conclusive destruction efficiency cannot be reported. Despite these sampling limitations. a significant 
amount of data was generated that can be used to provide an overall assessment of the chemical destruction 
stage of this process. Average vent gas concentrations at the various sampling locations are summarized in 
Table 4-42. The sampling locations are illustrated on Figure 4-18. 

Table 4-42 
SAIC/Eco Logic Test Program 

Chemical Characterization of Vent Gas Streams 

Total PCBs (ug/dsm3) 
Dioxin (TEQ) (pg/dsm3) 1.9 
Dioxin (Total) (pg/dsm3) 189 
Benzene (ug/dsm3) NA 
Total PAHs (ug/dsm3) 105,667 53,000 
Particulate (mg/dsm3) 5,700 37 
Chloride (ug/dsm3) 4,900 51 
HCI (ug/dsm3) 570,000 71 
Metals (ug/dsm3) 

Arsenic 145 2.2 
Cadmium 620 4.5 
Chromium 6,650 431 
Copper 7,150 9.3 
Lead 6,700 51 
Mercury 330 ND 
Zinc 52,000 185 

NA =Not Analyzed 
ND =Not Detected 

9.6 
5.3 
6.68 

ND 
19 

1.4 
0.10 

21 
3.2 
2.2 

NO 
25 

Destruction Efficiency is the measure of the quantity of a contaminant input to the reactor which does not 
exit the system in the vent gas stream. It is calculated as follows: 

Destruction Efficiency(%)== I 00 x [Mass of Contaminant into the system- Mass of Contaminant exiting the system] 
Mass of Contaminant into the system 

Total contaminant mass input to the reactor can be calculated in two ways. The first being the total mass 
contributed to the reactor based on the input vent gas stream (S9). The second way to calculate the mass 
into the reactor is to calculate the mass desorbed from the input sediment (i.e., input sediment mass- treated 
sediment mass = mass desorbed). 

Based on results from location S7, the combination of the reactor and the post-reactor scrubbers effectively 
reduces the concentration of PCBs, dioxins, furans, and metals in the off-gas. The results for each 
contaminant are discussed in more detail below. Scrubber water data (Table 4-43) support the conclusion 
that the reactor system destroys PCBs, dioxins, and furans. 
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PCBs 

Table 4-43 
SAIC/Eco Logic Test Program 

Chemical Characterization of Untreated (S4) and Treated (S5) Scrubber· Water 

·' ·. ,-;, 

' 
Untreated · Treated '.·':·· 

Scrubber Water Scrubber Water :,;} 

Analyte Average (S4) A veragc (SS) 

Total PCBs (mg/L) i ND ND 
Dioxin (TEQ) (pg/L) 2.1 0.44 
Dioxin (Total (pg/L) 970 63 
Chlorinated benezenes (m/L) ND NO 
Total PAHs (mg/L) 14 ND 
Total Suspended Solids (mg/L) 587 28 
Chloride (mg/L) 2,300 923 
Metals (mg/L) 

Arsenic NO 15 
Barium 54 3 
Cadmium 85 30 
Chromium 57 II 
Copper 907 78 
Lead 1,540 318 
Mercury 9.6 2.2 
Selenium ND NO 
Silver 3.4 1.6 
Zinc 5,167 2,373 

ND =Not Detected 

The reactor destruction efficiency, calculated using the TRM off-gas (S9) data for the input to the reactor 
and the scrubber off-gas (S7) as the output was 99.999%. As discussed above, samples were not collected 
isokinetically from either of these locations. Therefore, these results should be used as general estimates 
only. 

Reactor efficiency calculated on the basis of the mass of PCB removed from sediment are summarized in 
Table 4-44. The data included in this table were calculated using the results obtained downstream of the 
off-gas thermal oxidizer unit (S8). These samples were collected isokinetically and, therefore, the data 
are likely to be more accurate than from the S7 sampling location. In addition, the results from S8 give a 
more accurate description of the reactor and off-gas treatment system as an operating unit as opposed to 
the S7 location which was located before the thermal oxidizer. As shown in Table 4-42, the difference 
between the S7 and S8 locations indicates that the thermal oxidizer unit provides some treatment of 
PCBs and other organics. The average destruction efficiency calculated using sediment data (Table 
4-44) was 99.99989, slightly less than the 99.9999 (6 nines) typically required for incinerator operations. 
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Table 4-44 
PCB DRE Based on Input Solids (Sl-S6) and Exhaust Gas (S8) 

Parame,(~r,,;,~;\. ·· ' .. A3 Pl P2 P3 
Total Mass of PCB Input Sediment (mg) : 25,000 19,000 23,000 46,000 
Total Mass of PCB Out (Exhaust Gas) (mg) j 0 0.026 0.0023 0.13 
Destruction Efficiency(%) 100.0000 99.99986 99.99999 99.99972 

The difference in Destruction Efficiency (99.999 vs. 99.99989) is dependent upon the calculation method 
used (i.e., TRM off-gas (S9) versus sediment data (S I minus S6)). Again. the difference in the mass 
balance of organic contaminants between the Hot Spot feed sediment data and the TRM otT-gas (S9) data is 
responsible for the difference in these two Destruction Efficiencies. It is somewhat possible that the 
elevated temperatures of the TRM, in conjunction with the hydrogen atmosphere, destroyed some of the 
PCBs during the desorption process. In theory, this could account for the lower total mass calculated from 
the TRM off-gas results. In either event, it is clear that the reactor was very efficient in destroying the PCBs 
that were separated during the thermal desorption step. 

Dioxins and Furans 

Reactor destruction efficiencies for dioxins and furans were calculated using the same process as described 
for PCBs. Calculations were performed on a total mass basis and on a TEQ basis. The average of available 
results are summarized in Tables 4-45 and 4-46. Note that each sampling location could not be sampled 
during each batch due to sampling limitations. 

Table 4-45 
PCDD/PCDF Destruction Efficiency 

Based on Input Solids (Sl-S6) and Exhaust Gas (SS) 

Efficiency Calculated on a Total PCDD/F Mass Basis 
· Total Mass Input from Sediment (ng) 

Total Mass Out (Exhaust Gas) (ng) 
Destruction Efficiency(%) 

Efficiency Calculated on Dioxin TEQ Basis 
Total Mass of Input from Sediment (ng) 
Total Mass Out (Exhaust Gas) (ng) 

Destruction Efficiency 

137,500 
9.6 

99.9923 

8,400 
0.034 

99.99959 

Dioxin and furan emissions from the thermal oxidizer outlet were approximately 15 pg/hr at a TEQ 
concentration of approximately 0.10 pg/dsm3. With dispersion from the stack, ambient concentrations at 
the perimeter of the site are expected to meet the DEP ambient air guideline of0.045 pg!m3 TEQ. 

RevO 
097-042 

***** DRAFT FINAL 
4-129 

***** 
12130/97 



Benzene 

Table 4-46 
PCDD/PCDF Destruction Efficiency 

Based on TRM Off-Gas (S9) versus Product Gas (S7) 

\.';, Parameter Average 

Efficiency Calculated on a Total PCDD/F Mass Basis 
Total Mass from TRM Off-Gas (ng) 126.500 
Total Mass Out (Product Gas) (ng) 2.5 
Destruction Efficiency(%) 99.9948 

Efficiency Calculated on Dioxin TEQ Basis 
Total Mass from Input TRM Off-Gas (ng) 2,685 
Total Mass Out (Product Gas) (ng) 0.0245 
Destruction Efficiency(%) 99.9993 

Sufficient data are available both historically and from this pilot program to conclude that benzene is a by
product of the reactor process. The concentration of benzene in the reactor off-gas was measured using the 
on-line instrumentation and is reported in the SAIC/Eco Logic report included as in the Data Compendium. 
Benzene data for the thermal oxidizer off-gas is given in Table 4-42. In addition to benzene, relatively low 
concentrations of other organic contaminants, primarily naphthalene, remain in the post-reactor vent gas 
(S7). The benzene and other organic contaminants are further treated using thermal oxidation. Samples · 
collected following the thermal oxidization unit (S8) were collected isokinetically and are expected to be 
representative of the effluent vent gas from the SAIC/Eco Logic system. The data from S8 are included in 
Table 4-42. Comparison of S8 benzene concentrations with real time monitoring data (see 'Eco Logic report 
included in the Data Compendium) indicate that benzene concentrations are significantly reduced by the 
thermal oxidation process. 

The average detected concentration of benzene was 9.6 ug/per dry standard cubic meter (dsm3). The 
ambient air criteria for benzene in the State of Massachusetts are as follows: 

Threshold Effects Exposure Limit (TEL) (24-hour average) 
Allowable Ambient Limit (AAL) (annual average) 

1.74 ug!m3 
0.12 ug!m3 

The levels detected during the test runs are stack gas levels, and can only be compared to ambient air 
criteria through consideration of the dispersion which takes place between the stack and the receptor 
(ambient air) location. The two most important factors in dispersion modeling are stack height and rate of 
gas flow out ofthe stack. Dispersion factors calculated for two ofEco Logic's commercial-scale operations 
show that concentrations are dispersed approximately 1 ,000 to l 0,000 times, depending on the dispersion 
model used. To reduce the stack gas levels of benzene in the New Bedford Harbor test runs to reach AAL 
criteria, only about 5 to 100 times dispersion is required. Therefore, the levels detected during pilot-scale 
test runs are likely to be within acceptable limits. 

The benzene data collected from pilot-scale testing will allow for the design of a suitably sized 
boiler/catalytic steam reformer stack which will ensure adequate dispersion of benzene at commercial-scale. 
This design will also account for the fact that in commercial-scale operations, benzene is removed in the 
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scrubber wash oil leg (SWOL), and that product gas is mixed with natural gas or propane prior to being 
used as boiler fuel, both of which will ultimately minimize the amount of benzene in the exhaust gas. 

Semivolatiles 

Table 4-42 presents total PAH vent gas concentrations, which were calculated by summing only those 
Toxic Compound List PAHs detected above the reporting limit. 

The PAHs detected in post-reactor (S7) samples were primarily naphthalene, with minor amounts of 
acenaphthylene, phenanthrene and 2-methylnaphthalene. The presence of these compounds can be directly 
attributed to post-reactor condensation reactions. These are known by-products of the Eco Logic Process, 
which at commercial-scale are recovered primarily with solids from the scrubber filtration system and in the 
scrubber wash oil leg (SWOL) which removes PAHs from the gas stream. 

Data from pilot-scale testing at the New Bedford Harbor site confirms that GAC treatment removes 
naphthalene and other PAHs from the scrubber water. (See Table 4-43). Naphthalene remaining in the 
product gas after scrubbing was combusted in the excess gas flare to near analytical detection limits during 
the pilot-scale testing program. 

4.6.3.2 Material Balances 

Mass Balance Closure (MBC) for a particular substance is defined as the deviation from perfect closure, as 
follows: 

MBC (%) = 100 x (total mass in input streams- total mass in out put streams) 
(total mass in-put streams) 

The MBC is zero percent for perfect closure (i.e. inputs are equal to outputs). If the MBC is positive, then 
the measured inputs are greater than the measured outputs; if it is negative, the measured outputs are greater 
than the measured inputs. The MBC thus expresses the deviation from perfect closure. 

Solids Mass Balance 

Solids mass balance results are provided in Table 4-47. The solids mass balance closure calculations were 
based on calculation of the dry solids in the feed and the solids recovered from the treated solids catch pot 
and scrubbers. The measured wet feed weight was multiplied by the percent solids value to arrive at a 
weight of dry feed solids. The treated solids were calculated by adding the recovered weight of solids in the 
catch pot and an allowance for unrecovered solids remaining in the TRM, which was estimated at 500 
grams for each run. This estimate was based on visual inspection of material recovered when cleaning the 
TRM, but could not be quantified due to the method of recovery. 

Mass In (g/min) 
Mass Out (g/min) 
Mass Balance Closure(%) 
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The weight of solids exiting the process in the stack gas was relatively low, as indicated by particulate 
levels in Table 4-42. The sampling location most representative of particulate release to the atmosphere is 
S8. This sampling location was just prior to release of the off-gas to the atmosphere and the samples were 
collected isokinetically. As noted earlier, the sampling at S9 and S7 was not conducted isokinetically and 
some error is associated with these measurements. There may have been other areas, however, where solids 
hang-up occurred but vvhere it was difficult or impossible to recover without completely dismantling the 
equipment after each run. These areas include the TRM, the piping between the TRM and reactor, the 
reactor, and the treated solids auger. 

The mass balance closure results were -32, 33, 20, and 30% for tests AJ, PI, P2 and P3, respectively. 
It appears that the solids mass balance closure for run A3 is an outlier and that, in general, less solids were 
recovered from the TRM than were input. As discussed above, this indicates that some solids remain in the 
TRM from one run to the next. The poor mass balance results are attributed to the operational difficulties 

' experienced by the pilot scale TRM. 

Fate of Metals 

Table 4-48 provides the total mass of metals input to the system and recovered in treated solids, scrubber 
water and exhaust gas, for each test run. For the treated solids data, the total mass of the sample was 
calculated to be 95% of the dry weight untreated sediment input, which accounts for the loss of 
approximately 5% of the mass due to volatilization of cellulosic material. This approach assumes the solids 
which were not recovered were treated in the same manner as the recovered solids, and eliminates any error 
associated with the missing material. 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 
Zinc 

NA =Not Analyzed 
ND ==Not Detected 
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The greatest portion of input metals were recovered from the treated solids. Data fi·om the less volatile 
metals (barium, chromium, copper and zinc) gave recoveries of greater than 75% indicating that correcting 
for the lost solids is appropriate. Data for the more volatile metals (arsenic, cadmium. and lead) indicate 
that these metals are volatilized into the vent gas. Scrubber water data do not fully support this premises. 
However, it is likely that, due to the high level of particulate in the scrubber water, the sample collected 
and/or analyzed was not fully representative of the concentration of particulate and/or metals. 

4.6.4 SAIC/Eco Logic Full-Scale Application 

The following subsections discuss potential full scale application of thermal desorption and gas phase 
chemical reduction as a means for treating the Hot Spot sediment. The section begins with an overview 
of related full scale work that has been conducted by Eco Logic as they have developed their technology 
process and equipment over the past ten or so years. Much of this information has been taken directly 
from their report and so the claims of success are, by in large, theirs. These claims were not 

' independently verified by Foster Wheeler. 

The discussion of potential full scale treatment of the Hot Spot sediments includes an overview of the 
treatment system components and their operation, the estimated time to fabricate and deliver a treatment 
unit to the New Bedford site, the estimated cost to treat the 18,000 tons of Hot Spot sediment, a 
discussion of the unit's potential operational hazards and potential site specific and/or technological 
limitations for the process. 

In much of this section, the Eco Logic process is discussed as a combination of thermal desorption and 
gas phase chemical destruction as the treatability study was conducted. It is important to consider that 
the processes could be operated separately as well. If considered separately, the thermal desorption 
process could be used to produce a semi-solid oil product, similar to that produced by the solvent 
extraction process. Similarly, the oil from the solvent extraction process could be vaporized and 
subsequently treated using the gas phase reactor. In addition, it should be noted that the technical 
approach and cost estimate have been modified by Foster Wheeler to reflect our evaluation of the 
treatment equipment during the pilot scale test and our engineering judgment based on direct experience 
with implem~nting innovative technologies in general, and at Superfund sites. 

4.6.4.1 Eco Logic Full Scale Experience 

Since 1986, Eco Logic has conducted extensive research, development, test evaluation, and product 
engineering with the aim of developing an efficient, non-incineration technology for destroying organic 
wastes in a wide range of matrices including sediment, soil, leachate, sludge, bulk solids, and high and low 
strength liquids. Much of this work was supported by the governments of Canada (Environment Canada 
and the Department ofNational Defense) and the United States (EPA). 

The technology has been demonstrated and proven to be an efficient and publicly acceptable means of 
destroying high strength organic waste streams on-site. Development of the Eco Logic process has 
progressed to the point where commercial scale units are currently treating hazardous wastes at a site in 
Kwinana, Western Australia and at General Motors of Canada Limited in St. Catharines, Ontario. Details 
of these current commercial scale operations are briefly summarized below. 
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Kwinana, Western Australia 

The first SE25 ELI Destructor is currently operational in K winana, Western Australia, where contracts 
for the destruction and recycling of pesticide residuals and PCB-contaminated electrical equipment have 
been awarded. Results of both DDT and PCB testing arc included in Table 4-49. 

Table 4-49 
Stack Test Data for Commercial-Scale treatment of DDT and PCBs 

Input: 
Duration of Run 81 minutes 110 minutes 
Feed 127.5 L 122 L 
Concentration 30.3% 90% 
Mass Input 39.7915 kg 142.74kg 

Output: 
Gas Flowrate 0.76 m3/sec 0.60 I m3/sec 
Concentration 1.7 g/Nm3 <0. 72 IJ.g!m3 
Mass Output 0.00000628 kg 0.00000187 kg 
DRE 99.999984% 99.999998% 

A compliance testing program overseen by the representatives of the Western Australian Department of ,_;~~~,. 

Environmental Protection was conducted while processing PCB oils. An independent stack sampling 
company performed stack gas sampling at the catalytic steam reformer/boiler stack for PCB and semi-
volatile analyses, and all analyses were conducted by an independent laboratory. No PCBs were 
detected in the stack gas, and detected semi-volatile compounds were at concentrations well below air 
emission guidelines. Based on a detection limit of 0.72 IJ.g/m3 for PCBs, the destruction removal 
efficiency (ORE) was calculated to be 99.999998 percent (seven nines). This same unit is now being 
utilized to treat PCB-contaminated electrical equipment from various regions in Australia. An aerial 
overview of this site is presented in Exhibit 4-13. 
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Exhibit 4-13 
Ecologic Full-Scale Implementation at Kwinana, Western Australia 

St. Catharines, Ontario 

The second SE25 ELI Destructor is currently processing PCB-contaminated materials at the General 
Motors of Canada Lirnited (GMCL) facility in St. Catharines, Ontario. The contaminated matrices 
include soil, electrical equipment, askarel, concrete, and various other solid wastes including personal 
protective equipment and tools. GMCL has indicated that their remaining stored PCB inventory 
currently located at various facilities in Southern Ontario will be transported to St. Catharines for 
treatment. Photographs of the TRM and gas phase reactor at the St. Catharines site are presented as 
Exhibits 4-14 and 4-15, respectively. 

Table 4-50 presents a summary of the OREs and destruction efficiencies (DEs) for PCBs and 
chlorobenzenes (CBs) from the performance testing program conducted at GMCL. Initial results for the 
treated material as well as ambient air indicate that the system is conforming to the guidelines set out by 
the Ontario MOE. Results of independent regulatory testing show that the Eco Logic treatment system 
consistently achieved a ORE of at least seven nines (99.99999 percent) for PCBs and at least six nines 
for CBs. This testing was conducted with the EcoLogic Sequential Batch Vaporizor (SBV) and the gas 
phase reactor. 
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Exhibit 4-14 
Ecologic Full-Scale TRM 

Eco Logic has also recently completed treating 1.500 tons of sediment type wastes that were 
contaminated \\ith Pl'Bs (referred to as settled solids) with the TRM and gas phase rcact()r. To date. Ecn 
Logic reports that they have successfully treated these solids and have operated the TRf\1 at throughput 
rates of up to 1 00 tons per day for several hours at a time. They also report that the proce<.s was effective 
in treating the settled solids from 170 ppm PCB to helow single digit ppm range. 

Table 4-50 
Summa11' of DRE and DE Values for PCBs and CBs at GMCL 

ORE for PCBs 

ORE for CBs 

DE for PCBs 

DE for CBs 

% 99.9999996 99.9999985 

% 99.9999842 99.9999985 

% 99.9999996 99.9999985 

% 99.9999836 Y9.9999972 
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Exhibit 4-15 
Ecologic Full-Scale Reactor 

4.6.4.2 Conceptual Full-Scale Treatment System 

The conceptual full-scale Eco Logic treatment system was developed based on over ten years of 
research, engineering, testing and full-scale application. The conceptual design also takes into account 
the results ~f the New Bedford Harbor Hot Spot treatability studies and the chemical/physical 
characteristics of the sediment. The system includes the TRM to separate the organic contaminants 
through thermal desorption and the gas phase reactor to complete the chemical destruction of the organic 
con tam in ants. 

The methodology Eco Logic has used to scale-up the results of the pilot scale test to full-scale appear to 
be based largely on their overall experience in fabricating and operating full-scale treatment units. This 
would appear sufficient for the reactor system which has a much larger base of full-scale operating 
experience than does the TRM. As a result, full scale requirements for the TRM are not definitive and 
require further evaluation. Further details of the scale-up process proposed by Eco Logic are included in 
their report in the Data Compendium. 

The conceptual full-scale Eco Logic treatment unit presented in Figure 4-19 is designed to operate 24 
hours per day, seven days per week. The design capacity is 70 tons per day. The on-line factors used by 
Foster Wheeler in evaluating full-scale application was 60%, resulting in an estimated throughput of 42 
tons per day of wet sediment. This on-line factor is based on an average of EcoLogic's projected factor 
of 80% and their performance during the pilot scale study which was at a throughput rate of 40%. Eco 
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Logic is continuing with the testing and development of a large scale TRM that was constructed and 
tested during 1996 and 1997. Hopefully this continued development will result in higher throughput 
rates as their overall process continues to mature. 

Full-scale application of the process is discussed in terms of waste inputs, waste processing and process 
outputs. Again, additional detail is contained in the SAIC/Eco Logic report (Data Compendium). 

Waste Inputs 

Waste inputs for the Eco Logic process are described below. These are discussed as sediment feed 
which can be desorbed in the TRM and those waste inputs not suitable for processing in the TRM. 

Input Sediment Waste Feed 

, Hot spot sediments would be treated in the Thermal Reduction Mill (TRM), with the desorbed contaminants 
being sent to the reactor through a separate port. The TRM would be designed to vaporize water and 
organic contaminants in the feed sediment while mechanically working the solids into a fine granular 
mixture for optimum desorption. The water vapor and organic contaminants volatilized from the sediment 
would be continuously swept into the reactor by a side stream of hydrogen-rich, hot recirculation gas. 

Bulk Solid Wastes 

Bulk solid wastes not appropriate for the TRM would be treated using a Sequencing Batch Vaporizer 
(SBV). The SBV is a large heated autoclave-type chamber. Organic contaminants contained in the material 
treated are volatilized and the resultant organic vapors swept directly into.the reactor by the hydrogen-rich 
hot recirculation gas. Examples of material suitable for SBV treatment include personal protective 
equipment (PPE), and oversized material screened from the sediment. The SBV can also be used to 
regenerate spent activated carbon. 

Liquid Organic Wastes 

Liquid wastes can be directly injected into the reactor through a series of nozzles to atomize the liquid 
waste. Potential wastes that could be treated through this method include PCB contaminated transformer 
oils and other highly concentrated liquid wastes. 

Waste Processing 

The various input streams to the reactor including vaporized liquid wastes as well as gas streams from the 
TRM and SBV, would be injected through several ports mounted tangentially near the top of the reactor. 
Special nozzles would be used to atomize liquid wastes to accelerate liquid vaporization. The gas mixture 
swirls around a central stainless steel tube, and is heated by 18 vertical radiant tube heaters with internal 
electric heating elements. By the time the gas drops to the bottom of the reactor, the gas mixture reaches a 
temperature of at least 850°C. The process reactions take place from the bottom of the central tube 
onwards, and take less than one second to complete. 

Product gas leaving the reactor would be scrubbed to remove water, heat, fine particulate, HCI, aromatic 
compounds and carbon dioxide. The first stage of the scrubber (Scrubber Acid Leg- SAL) can be operated 
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to recover hydrochloric acid, which avoids acid neutralization with caustic. If the waste stream is heavily 
chlorinated, the acid can usually be recycled, and generation of large volumes of salty waste water requiring 
treatment and discharge can be avoided. For low strength waste, such as New Bedford Harbor sediment, 
hydrochloric acid recovery is not economically feasible. In this case, the SAL would be modified by the 
addition of extra spray nozzles to enhance particulate scrubbing. Further particulate and acid polishing are 
accomplished in the second scrubber stage. It was demonstrated at pilot-scale that atomizing spray nozzles 
are effective in controlling particulate levels in the gas stream. During the demonstration, it was observed 
that the first scrubber solution was dark in color after processing, and the second scrubber solution was 
clear. This suggests that the majority of particulate was successfully collected in the first scrubber. 

The second stage of scrubbing drops the temperature of the gas to remove water and completes the removal 
of HCI by caustic packed tower scrubbing (Scrubber Weak Acid Caustic Leg -SWACL). Particulate matter 
(which may have entered the reactor as dissolved or suspended solids in the original waste) is removed in 
both the first and second stages of the scrubber by continuous filtering. Heat is removed using plate heat 
exchangers and is transferred to the cooling water system. 

The third stage of scrubbing removes low levels of benzene and naphthalene from the gas stream by neutral 
oil washing (Scrubber Wash Oil Leg- SWOL). The rich oil is pumped to a stripper where benzene and 
naphthalene are removed and sent to the inlet of the catalytic steam reformer for conversion to hydrogen 
and carbon dioxide. The fourth scrubbing stage removes carbon dioxide using monoethanolamine (MEA) 
absorption (Scrubber Monoethanolamine Leg- SMEAL). The rich MEA is pumped to a stripper where the 
carbon dioxide is removed and is sent to the common boiler/catalytic steam reformer stack. 

The scrubber water from the stage-two scrubber leg returns to the covered section of the scrubber tank 
through a drop-tube that extends well below the water surface. This acts as a seal against air infiltration and 
as an emergency pressure relief mechanism. There will be no gas release if a short-term pressure surge 
forces gas out of the bottom of this tube since a check valve allows the gas to re-enter the system once the 
pressure returns to normal. The entire treatment loop operates within I psi of atmospheric pressure. 

As waste is processed through the system, acid and water are generated as outputs. Filtered acid is pumped 
to a storage tank for further activated carbon treatment prior to recycling. Scrubber decant water is also 
filtered and carbon-treated to remove organic contamination, and is then stored for analysis prior to 
discharge. Spent activated carbon can be regenerated on-site in the SBV, and the minor amount of scrubber 
particulate can also be processed through the TRM or SBV. 

The cooled and scrubbed reaction gas is a clean dry mixture of hydrogen, methane, carbon monoxide, and 
other light hydrocarbons. Some of the reaction gas is reheated and recirculated back into the reactor. 
Reaction gas is also recirculated through the TRM and/or the SBV as sweep gas, and through the catalytic 
steam reformer for hydrogen generation. Excess reaction gas is removed from the system, compressed, and 
stored. This stored "product gas" is chemically tested and subsequently used as fuel to heat ancillary system 
components. 

Figure 4-19 presents a process schematic of the entire system, including the TRM, the SE25 reactor and 
ancillary technologies. Most of the system components are mounted on standard-bed highway trailers for 
ease of mobility. The reactor trailer houses the reactor, the electric heating control system, the scrubber 
system, the recirculation gas blower, the recirculation gas heater and the watery waste preheater vessel. A 
second trailer contains the main power distribution room, the boiler and the catalytic steam reformer. Gas 
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cooling capacity for the scrubbing system is recirculated through evaporative coolers, and scrubber 
stripping operations are carried out in a container situated near the boiler. The product gas compression and 
storage system is also skid-mounted to allow flexibility in site layout. For processing soils and other solids, 
the TRM is housed on a separate trailer and the SBVs are skid-mounted units. The process control system, 
gas analyzer systems, and the command center are housed in a standard office trailer. 

Process Outputs 

The primary outputs from the treatment of PCBs Ill sediment are the treated solids, scrubber water, 
hydrochloric acid and product gas. 

Treated solids 

Sediment treated in the TRM would be recovered and wetted so as to cool the material for handling and 
' reduce the potential for dust emissions. The treated material would be generated at a rate as low as 50% of 

the input mass due to losses of water, organic contaminants, and carbon. Treated sediment would be 
chemically tested for waste-specific contaminants to verify the adequate removal of organic contaminants. 
After analysis verified that the material was treated to cleanup levels, it would be transported to the on-site 
storage or disposal area. The treated sediment is expected to be a fine, inert, silica-rich material. Because 
of the design of the Eco Logic process, no caustic would be added to the sediment during treatment. 
Therefore, the treated sediment will be of average pH and salinity which does not prohibit development of 
plant life. The treated sediment would likely be disposed of in a CDF on-site. 

During normal operations, water is generated as scrubber decant water, which may contain trace levels of 
low molecular weight hydrocarbons (benzene and naphthalene) and metals. The water will be treated with 
granular activated carbon (GAC) and solids filtration, stored on-site, and tested to ensure compliance with 
local POTW discharge limitations prior to discharge to the municipal sewer system. Alternately~ the treated 
process water can be re-used on-site in the evaporative coolers. Water collected from the spill pad sump 
can be man~ged in the same manner at the New Bedford Harbor site. SAIC/Eco Logic estimate that 
approximately 10,000 gallons per day of treated scrubber water will require discharge on-site or to the 
municipal sewer system. 

Hydrochloric Acid 

Moderate strength hydrochloric acid (approximately 25% acid by weight) is generated during normal 
operations. The acid is subjected to GAC filtration to remove trace levels of benzene and naphthalene. The 
acid is stored on-site until testing demonstrates compliance with relevant criteria. Because of the relatively 
low chlorine content of the New Bedford Harbor Hot Spot sediments, relatively low amounts of 
hydrochloric acid are expected to be generated and the scrubbed acid can be neutralized with caustic and 
discharged as salty wastewater to the municipal sewer system. 

Product Gas 

Excess product gas is generated during the destruction of PCBs and other organic contaminants, and would 
be recycled to the catalytic steam reformer to generate hydrogen to feed the reactor and TRM or would be 
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compressed and subsequently used on-site as fuel to heat the system steam boiler and catalytic steam 
reformer. Hydrocarbon levels obtained from stack sampling of product gas com busted in an excess gas flare 
during the pilot-scale testing program at New Bedford Harbor site indicate that local air standards can be 
achieved with the more sophisticated gas cleaning system of the commercial-scale system. 

The approximate product gas cnmposition for commercial-scale operations is as follows: hydrogen ( 65% ), 
methane (25%). and carbon monoxide (approximately 10%), with trace amounts of lighter organic 
compounds (e.g., ethylene and benzene). Because PCBs, PCDDs/PCDFs and other semi-volatile 
compounds of interest cannot be measured accurately in real-time, the product gas is continuously tested 
(once per minute) for compounds indicative of incomplete destruction such as monochlorobenzene, using 
an on-line gas chromatograph (GC) following temporary storage. As part of standard operating procedure, 
the use of product gas as fuel is halted if the on-line GC detects monochlorobenzene concentrations in 
excess of 100 parts per million by volume (ppmv). Product gas is then diverted to a second storage tank, 
where it is reprocessed. Reprocessing of product gas has only been required on two or three occasions over 
the past two years of operating commercial-scale systems. In these cases, the processing of contaminated 
materials is halted and the product gas is recirculated until it meets established quality criteria as measured 
by the CIMS and micro-GC. 

4.6.4.3 Technology Implementation Schedule 

The technology implementation schedule included a number of components in addition to just treating the 
sediment. The schedule must incorporate the time to design and construct a full-scale treatment system 
capable of treating the Hot Spot sediments. Simply having a full-scale unit in existence may not be 
sufficient to meet the site-specific challenges that the Hot Spot sediment present. This was clearly 
demonstrated during the pilot scale testing program. In addition, the time to mobilize to the site, set-up the ,... 
treatment unit skids and perform complete checkout/start-up activities must also beincluded. Finally, time 
must be included for decontamination and disassembly of the treatment equipment for demobilization. 

For the EcoLogic process, Foster Wheeler has estimated the total time, including treatment, to be on the 
order of three years. This includes 12 to 15 months for design and construction of the treatment equipment; 
three months for mobilization and set-up/checkout activities; 15 months for treatment; and one month for 
decontamination and disassembly of the treatment equipment. 

4.6.4.4 Technology Limitations 

The process limitations are primarily associated with the TRM. Eco Logic has been operating full-scale 
reactor systems at several sites and has a base of successful operating data. However, the viability of the 
full-scale TRM to treat Hot Spot sediment has yet to be completely demonstrated. A commercial-scale 
TRM has been designed, fabricated and tested with clean sand for an extended period of time prior to 
transportation of the unit to General Motors of Canada Limited (GMCL) in St. Catharines, Ontario and 
subsequently processed 1,500 tons of PCB contaminated sediment over the past several months. Eco Logic 
also claims the TRM is scheduled to be used at a decommissioned General Electric Canada Inc. plant to 
process approximately 7,000 tons of PCB-contaminated soil currently stored above-ground. However, the 
schedule of this planned activity was unclear to Foster Wheeler at the time this document was prepared. 

While the pilot-scale TRM did successfully desorb PCB's and other organics from the sediment, PCB 
concentrations in the treated sediments were substantially higher than expected, based on previous 
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treatability studies performed by Eco Logic on PCB-contaminated sediments. Potentially more concerning 
though was the constant string of mechanical difticulties which plagued the TRM throughout most of the 
pilot scale study. 

The relatively low desorption efficiency of the pilot scale TRM may be directly related to mechanical and 
materials handling difficulties encountered during the treatability study test program. These difficulties 
include: 

• Initial difficulties reaching the design operating temperature 
• Sediment throughput at 40% of the design capacity 
• Particulate buildup within desorption unit 
• Loss of molten tin during treatment operations 
• Mechanical breakdown of the exit system for solids 

' Elimination of these mechanical difficulties and the associated reduced throughputs should be able to 
overcome the lower th~ri expected desorption with the appropriate design modifications. Prior to 
re-inventing the TRM, it may be possible for Eco Logic to investigate full-scale thermal desorption units 
that are available from other vendors. These units may provide better throughput rates and potentially 
better removal efficiencies. An important consideration in trying to co-mingle technologies is that the Eco 
Logic operates in a hydrogen atmosphere. 

The other concept that must be kept in mind while evaluating the potential limitations of thermal desorption 
system is the formation of dioxins and furans. While it would appear that the hydrogen environment was 
effective in minimizing the formation of these compounds and the reactor system was effective in treating 

'-' them, the data still suggest that these compounds are formed to some degree while treating the Hot Spot 
sediment. Again, it is important to note that only small quantities may have been formed and that the 
reactor treated most of this material. 

4.6.4.5 Eco Logic Hazards Review (HAZOP) 

This review is conceptual in scope because there are no detailed Process Flow Diagrams (PFDs), no detailed 
Piping and Instrumentation Diagrams (PIDs), operating instructions, etc. that exist to form the basis for an 
in depth HAZOP Review. Should implementation proceed at sometime in the future, such an indepth 
HAZOP Review would be performed. In summary, this Hazards Review highlights the main areas of 
concern to ensure these issues are factored into the overall evaluation of this technology. 

Eco Logic Process Overview 

The Eco Logic process employs hazardous operating conditions in the Thermal Reduction Mill (TRM) with 
an 590°C hydrogen and carbon monoxide atmosphere. The Reactor operates in a hydrogen and carbon 
monoxide atmosphere at 870°C. In addition, hydrogen is stored under high pressure. In the TRM the PCBs 
and dioxins are desorbed (volatilized) and sent to the Reactor where they are destroyed. Additional 
concerns include the escape of TRM gas containing PCBs and dioxins and the escape of reactor gas 
containing hydrochloric acid. Major issues of concern are the following: 

• Release of gases with high hydrogen and carbon monoxide contents and high temperature from 
both the TRM and Reactor 
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• Release of hydrogen from the high pressure hydrogen storage vessels. 
• Escape ofTRM gas containing PCBs and dioxins and/or reactor gas containing HCI. 

Hazards Analysis 

Hazards associated with the Eco Logic process are discussed below. Hazards are discussed in terms of 
physical and chemical hazards as well as operating conditions and cquirment failure. 

Physical Hazards 

The physical hazards that may be encountered are noise, exposure to the cold, heat stress, sharp surfaces, 
falling objects, lifting, electrical shock, and those associated with work near heavy and industrial 
equipment. Should implementation proceed, the Site Safety Officer, or alternate (SSO/alternate), would 
address activity-specific safety procedures to minimize the potential for injury associated with these hazards 

' during full-scale operations. 

Fire Exposure - Off-Site Fire 

The Confined Disposal Facility site is well isolated from the surrounded development except for textile 
manufacturing activity opposite the site's frontage on Sawyer Street. The road is narrow and is a dead end; 
traffic appears rather low, limited to workers and deliveries to the manufacturing operations and the CDF. 
The. potential for radiation from a significant building or vehicle fire activating relief valves on the 
hydrogen tube trailers or propane tank should be considered in siting this equipment. Installation of a 
sprinkler system should be considered to control equipment temperature. 

Fire Exposure - On-Site Fire 

Any leakage of hydrogen, gas/propane fuel, or in process gas, creates the potential for a fire. Possible 
ignition sources are propane burners for heating the TRM, steam generator, steam reformer, and electrical 
fault. Hydrogen leaking from a high pressure source may ignite if subjected to a spark or heat. Control of a 
gas fire should be by cutting off the supply of gas and allowing the fire to burn out. Block valves (possibly 
self closing on fire exposure) should be installed to permit isolation of equipment from all gas supply. 

Chemical Hazards 

The following materials associated with the process are hazardous because of toxicity and/or flammability: 
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Materials Ham/ling 

• Access to the Confined Disposal Facility by vehicles is along Sawyer Street, a narrow dead end 
road which may pose some difficulty for a hydrogen tube trailer. frequency of delivery is not 
specified. Control of delivery time of day may be desirable. Praxair tube trailers range from 23-34 
feet in length. 

• The proposed use of an enclosed conveying system for sediment transfer appears desirable if 
adequate arrangements are made for safely venting any process gas leakage ti·orn the thermal 
reduction mill. 

In-Process Material 

The in process gas flows are hazardous. The total quantities of materials in the system are not given. The 
' TRM appears to be the largest individual piece of equipment with an indicated volume of 245.7 cubic feet. 

Circulation of gas through the system is by a blower drawing recirculation gas from the scrubbing system 
and fresh material to supply pressure. Blower and compressor controls should protect against creation of a 
vacuum in the system which could lead to air infiltration. 

Hazardous Operating Conditions 

Operating temperatures in the TRM are 590°C and in the reactor, 870°C. Hydrogen is stored under high 
pressure. These conditions must be maintained and monitored to ensure safe operating conditions. 

Performance Failure 

Failure of the TRM to completely desorb the organics would lead to the discharge of contaminated solids 
which could be readily recycled without additional hazard. Failure of the Reactor to completely decompose 
the organics could lead to contaniination of scrubber liquids; analytical checks should prevent additional 
hazard in handling/disposing of these liquids. Inadequate scrubber system performance could lead to 
emission of hazardous materials to the air. The provision of continuous analytical monitoring of the vent 
gas should adequately address this concern. 

Utility Failure 

Water is required to scrub and cool the gases exiting the reactor, cooling the treated soil discharged from the 
mill, and steam generation. It appears shutdown of the system following a supply failure would not create 
additional hazard. Interruption of electricity supply would prevent operation of the system with cooldown 
presenting the possibility of air infiltration, start-up purging procedures should be adequate without 
additional hazard. 

Catastrophic Equipment Failure 

Failure of any of the major pieces of equipment would likely lead to a complete release of the system's 
gaseous contents and fire. The TRM appears to be the piece of equipment most susceptible to failure since 
it rotates and is subject to a wide temperature range; maintaining a gas tight seal might be a problem and 
means of detecting leakage a desirable requirement. Provision of automatic excess flow valves in the 
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hydrogen supply and fuel ~upply systems (if not incorporated m supplier's equipment) should be 
considered. 

Hazards Summary 

The hydrogen and carbon monoxide gas concentrations, temperatures and hydrogen pressures experienced 
in the Eco Logic Process. are common operating conditions in the chemical and petro-chemical industries 
that produce commercial-grade hydrogen, methanol, ammonia and urea. Adapting these standard industrial 
practices to environmental remediation application is not a radical departure from proven technology. 

4.6.4.6 Estimated Treatment Costs 

The estimated costs to treat the 18,000 tons of Hot Spot sediment using the Eco Logic process are 
discussed in this section. The costs were projected on a throughput of 42 tons of wet sediment per day. 
This throughput rate is 60% of the treatment unit's 70 ton per day design. It is important to note that the 
estimate is for treatment of the sediments only, and does not include other support related efforts such as 
design, procurement, site facilities, sediment removal and treated material handling, and air monitoring. 
The cost estimates are based on input provided by SAIC/Eco Logic in their treatability study report (Data 
Compendium). Foster Wheeler has adjusted these estimates slightly in some areas to reflect our 
experience in implementing innovative treatment technologies at Superfund sites, and our overall 
engineering judgment. 

The estimated treatment costs include several major categories including allocated capital costs such as 
design, fabrication and testing; permitting for the process; mobilization and demobilization, initial site 
testing of the technology (commissioning); and, treatment operations including labor, utilities and ~ 
supplies. Two costing scenarios have been included for the Eco Logic process. The first scenario 
includes both treatment steps, thermal desorption to separate the contaminants and gas phase chemical 
destruction of the separated contaminants. The secorid scenario addresses potential _application of the 
Eco Logic process to the oily waste extract produced by another separation process such as solvent 
extraction. Under this scenario, the 423 tons of extract are volatilized into the gas phase using the SBV 
and are subsequently treated in the gas phase reactor system. Each of these approaches are more fully 
discussed below. 

Estimated Eco Logic Treatment Costs (Separation and Chemical Destruction) 

The estimated costs for the Eco Logic process were developed based on 18,000 tons of Hot Spot 
sediment with a wet unit weight of 1.2 tons per cubic yard. This sediment would be provided to the Eco 
Logic process unit at anticipated rate of 42 tons per day. This treatment rate was lowered by Foster 
Wheeler from EcoLogic's estimate of 56 tons per day to reflect an overall on-line capacity of 60%. This 
on-line factor is on the low side for most commercial processes and is primarily attributed to the 
anticipated performance of the TRM, which if not operating properly, becomes a bottleneck for all 
treatment operations. The decision to use the 60% on-line factor was a balance between the positive 
aspects of Eco Logic's ongoing testing and development of their existing full scale TRM, and the 
operational difficulties they experienced during the Hot Spot treatability studies. During these studies, 
the Eco Logic pilot scale treatment unit only performed at 40% of the design capacity and experienced 
significant down-time. 
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The major cost components of the estimate include allocated capital costs; process penmttmg; 
mobilization; initial site testing or commissioning; treatment operations; and demobilization. The 
summary level costs for these items are presented in Table 4-51 and are discussed in more detail below. 

Table 4-51 
Estimated Treatment Costs for Eco Logic Process 

Them1al Separation and Gas Phase Chemical Destruction 

Capital (Allocated) 
Permitting 
Mobilization 
Commissioning 

~ Treatment Operations 
Demobilization 

Cost Per Ton of Sediment (18,000 tons) 

Allocated Capital Costs 

· ,.E.s_timated Cost>· 
3,000,000 

100,000 
1,810,000 

290,000 
5,239,000 

675,000 
~ ... _.,._, __ .. ,;·"-·-"'•"'··.···;:t.fk$!'1\1!~~~.90 ; .i .~;_ .. : :;1£..-

$617/ton 

EcoLogic typically amortizes the $10,400,000 cost of their treatment units over a five year period. To 
calculate the percentage of capital costs applicable to a potential cleanup of the Hot Spot sediments, the 
ratio of the time to complete a Hot Spot cleanup using the Eco Logic process, to the five year 
amortization period was multiplied by $10,400,000. The total project duration of 75 weeks results in an 
allocated capital cost of $3,000,000. The schedule estimate includes 61 weeks for treatment activities 
and 14 weeks for mobilization, commissioning and demobilization. 

Permitting 

Efforts under permitting include all efforts to obtain any federal, state or local permits that may be 
directly applicable to the treatment process and the associated reagents and process gases. 

Mobilization 

Mobilization costs include transportation and setup of the treatment equipment. Also included are costs 
to support hiring and training of local technicians and laborers to support treatment operations and the 
salary and living costs for company personnel. 

Commissioning 

The costs under this category are primarily associated with the efforts to completely test the treatment 
system. This will include a test of the individual system components and the operation of the overall 
system including the relevant safety systems . 
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Treatment Operations 

The operations costs include all of the labor, utilities, reagents and process gases to treat the 18,000 tons 
of Hot Spot sediment over a 61 week period. Details of the operational costs arc provided in Table 4-52. 

Table 4-52 
Estimated Operational Treatment Costs 

Eco Logic Thermal Desorption and Gas Phase Destn~ction 

$291/ton 

Demobilization 

The estimated costs for demobilization include the efforts to decontaminate the treatment system, 
disassemble the various pieces of treatment equipment for shipment off-site. 

Estimated Eco Logic Treatment Costs (Gas Phase Chemical Destruction Only) 

The estimated costs for this application of the EcoLogic process was developed to support 423 tons of 
oily extract generated through a separation process such as solvent extraction. The extract would be 
provided to the Eco Logic process unit at an anticipated rate of 3.2 tons per day. The conceptual 
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treatment approach would include heating the extract within the SBV and treating the resulting off-gas in 
the reactor system. 

The major cost components of the estimate include allocated capital costs: process penmttmg: 
mobilization: initial site testing or commissioning; treatment operations; and demobilization. These are 

summarized in Table 4-53 discussed in more detail below. 

Table 4-53 
Estimated Operational Treatment Costs Eco Logic Gas Phase Chemical Destruction Only 

Allocated Capital Costs 

Eco Logic typically amortizes the $8,550,000 cost of this potential application of their treatment unit 
over a five year period. To calculate the percentage of capital costs applicable to a potential cleanup of 
the Hot Spot sediments, the ratio of the time to complete treatment of the extract from the Hot Spot 
cleanup using the Eco Logic process, to the five year amortization period was multiplied by $8,550,000. 
The total project duration of 33 weeks results in an allocated capital cost of $1,085,000. The schedule 
estimate includes 19 weeks for treatment activities and 14 weeks for mobilization, commissioning and 
demobilization. 

Mobilization/Commissioning/Demobilization 

The costs for mobilization, commissioning and permitting are quite similar to those for the Eco Logic 
unit including the TRM and are discussed above. 

Treatment Operations 

The operational treatment costs presented above in Table 4-53 include similar components as the 
complete treatment process (Table 4-52). The difference in these costs is primarily due to the duration 
on site, 19 weeks for the SBV /reactor application to treat the 423 tons of oil extract as compared to 61 
weeks for the TRM/reactor to treat 18,000 tons of sediment. 
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4.7 Bench Scale Stabilization Studies 

In addition to the pilot scale studies described in the above section, a bench scale study was conducted to 
evaluate solidification and stabilization as a potential remedy for future consideration. The bench scale 
study is discussed and summarized in this section. A complete report on the bench scale tests including 
how they were conducted and the testing results is included in the Technical Memorandum provided in 
Appendix A. Suppo1iing data and field notes are included as attachments to the Technical 
Memorandum. An outline of the overall test objectives is given below. The bench scale testing 
procedures are described in Section 4.7.1, the results of testing are discussed in Section 4. 7.2, and the 
potential for full-scale application is discussed in Section 4.7.3. 

Bench scale testing of the Hot Spot sediment was conducted primarily to determine whether 
solidification and/or stabilization (S/S) was a viable treatment process to consider for further testing. 
The objectives of the testing are summarized as follows: 

• Evaluate and quantify the effectiveness of stabilization/solidification (S/S) technologies to 
immobilize the PCBs and heavy metals present in the contaminated material. 

• Evaluate the potential for the S/S process to reduce the toxicity, mobility, or volume of the 
hazardous constituents. 

The bench scale test was intended to determine whether the solidification/stabilization process was an 
option for consideration for treating the Hot Spot sediment directly from the CDF. In addition, 
solidification I stabilization was considered for stabilizing residuals from the treatment processes, should 
such residuals require additional treatment, especially for metals. Both the solvent extraction and 
thermal desorption processes have the potential to concentrate and/or mobilize metals during the 
treatment process. Such treatment residual may require additional treatment to reduce the leachability of 
metals. 

4.7.1 Bench Scale Treatability Testing Elements 

Foster Wheeler Environmental conducted the bench scale treatability testing of three 
solidification/stabilization admixtures to determine their effectiveness in immobilizing the PCBs and 
heavy metals present in the New Bedford Harbor Hot Spot sediments. The engineering and field 
execution aspects of the treatability study included the following activities: 

• Conducting bench scale testing utilizing S/S reagents provided by two subcontractors. In 
addition to the S/S subcontracts, Foster Wheeler Environmental conducted an S/S evaluation 
using commercially available Portland cement as an admixture. 

• Implementing the bench scale treatability studies as well as the sampling and analytical testing in 
accordance with the site-specific Sampling and Analysis Plan (SAP) and Quality Assurance 
Project Plan (QAPjP). 

• Compilation of the physicallchem ical data gathered during the bench scale studies. 
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The following subsections discuss the untreated sediment, the stabilization admixtures and the testing 
process. Section 4. 7.2 discusses the resu Its of the testing in terms of overall effectiveness. Effectiveness 
was measured by the analytical testing of treated materials and by physical characteristics of the treated 
material. 

4. 7. I. I Untreated Hot Spot Sediments 

Sediment for the bench scale treatability study was manually removed from five locations in the CDF 
and placed in a wheelbarrow for mixing. The sediment was thoroughly mixed, sampled in duplicate for 
PCBs and then transferred to 5 gallon plastic buckets. PCB results for the samples collected from the 
wheelbarrow averaged approximately 12,000 ppm. This concentration was determined to be appropriate 
for the bench scale testing. Subsequently, a sample was collected from each of the five buckets that were 
to be used for the testing. Results for the samples from the five buckets ranged from 4,800 ppm to 
18,800 and averaged approximately I 0,000 ppm PCB. 

4.7.1.2 Solidification/Stabilization Reagents 

The following seven (7) admixtures from Foster Wheeler Environmental, MARCOR Environmental and 
World Environmental were utilized during the bench scale treatability study: 

Foster Wheeler 

Portland Cement 
Absorbent Clay 

MARCOR 

HWT-27 LPC II 
Clarion SM399 
Zoneco- PI 
OT- P2 

A brief description of each reagent is provided in Appendix A. In general, the Portland cement and 
absorbent clay were commercially available materials used by Foster Wheeler to solidify the ~ediment. 
The MARCOR and World reagents were solid and liquid materials designed to bond with organic and 
inorganic contaminants in a resulting solid inert material. 

4. 7 .1.3 Bench Scale Chemical and Compressive Strength Testing Procedures 

On November 30 and December 4, 1995, bench scale treatability tests were conducted on the New 
Bedford Harbor Hot Spot sediments using SIS reagents supplied by Foster Wheeler Environmental, 
MARCOR and World. Each S/S reagent was added, mixed and cured in accordance with the instructions 
provided by each vendor. The proportions of each mix to the untreated sediment is described below. 
The details of the mixing and curing times are given in the Technical Memorandum provided in 
Appendix A. 

Each group of reagents was mixed in three proportions (batches) to determine whether the proportion of 
reagents had an impact on the effectiveness results. Samples from each batch were analyzed for TCLP 
using both EPA Method 1311 and the steel cage method (40CFR, Part 268). The difference in the two 
methods is described in Section 4.3 and summarized in Section 4.7.2.1 below. Each mixture was 
analyzed in triplicate to provide an indication of the variability within the batch. In addition, each 
mixture was analyzed for compressive strength. 
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Portland Cement/Absorbent Clay 

Foster Wheeler Environmental utilized a stabilization/solidiftcation admixture consisting of Portland 

cement and an absorbent clay. Each reagent was added to the sediment in the following proportions: 

Batch Sediment Portland Cement Absorbent,Clay 1;} 
#I 3,000 g 600 g (20 %) On 

b 

#2 3,000 g 600 g (20%) 75 g (2.5%) 

#3 3,000 g 750 g (25%) 75 g (2.5%) 

MARCOR Environmental 

~ The MARCOR Environmental stabilization/solidification admixture was added in a slurry form at mix 
ratios of 12.5%, 17.5% and 25% (by weight) to 2,500 grams of sediment. 

World Environmental 

Three stabilization/solidification mixtures were recommended by World Environmental for the bench 
scale testing: 

The sediment and reagents were well mixed using an electric mixer. The resulting mixtures were 

transferred to glass jars and allowed to cure for mote than 30 days. After the mixtures solidified, thejars 

were shipped to the laboratory for analysis. The laboratory was responsible for breaking the jar and 

analyzing th~ solidified product for TCLP analytes and compressive strength. The results of the testing 

are summarized in Section 4.7.2. 

4.7.1.4 Bulking Factor Test Procedures 

Bulking factor tests were conducted with the stabilization/solidification reagents utilized in the Bench 

Scale Treatability Studies for the Hot Spot sediments on December 13, 1995. The highest reagent ratio 

utilized during the Bench Scale Treatability Studies was used for the bulking factor tests. Using 
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sediment with a concentration of approximately I 0,500 ppm PCBs and a moisture content of 40%, the 
reagents and sediment were mixed in the following proportions: 

Foster Wheeler: 

MARCOR: 

World: 

sediment 
2.5% Oil Dry 
25% Portland Cement 

sediment 
25% HWT-27 slurry 

sediment 
18% LPC II 
2% SM-399 
2% PI 

= 622 g 
= 15 g 
= 156 g 

= 610 g 
= 153 g 

= 646 g 
= 116 g 
= 13 g 
= 13 g 

The mixtures were measured for weight and volume and allowed to cure for 34 days. After the curing 
period, weight and volume were measured again. The results from the bulking factor tests are discussed 
in Section 4.7.2.4. 

4. 7.2 Effectiveness Evaluation 

The results from solidification/stabilization testing are discussed in the following subsections. 
Effectiveness was measured in terms of the ability of the process to reduce the leachability of PCBs, 
other organics and metals and also in terms of the physical characteristics of the treated material. As 
discussed below, the results from the chemical testing were not favorable and this means of treatment is 
not likely to be pursued further. Accordingly, the physical testing of the treated material is somewhat 
inconsequential and is only briefly summarized below. 

4;7.2.1 Chemical Analysis 

Samples were collected of untreated sediment, stabilization/solidification (S/S) admixtures, make-up 
water, and the stabilized material. Sediment samples were analyzed for PCBs, TCL Semivolatiles 
(SVOCs), TAL metals and TPH to characterize the material prior to treatment. The samples were also 
analyzed for particle size and moisture content to determine bulking ratios and treatment handling 
requirements. Both the reagents and make-up water were analyzed for PCBs, SVOCs, and metals to 
ensure that these components were not contributing additional contamination to the sediment. None of 
these reagents were found to have significant concentrations of contaminants that would affect the results 
for the treated product. 

To evaluate the overall effectiveness of stabilization/solidification, the feed sediment and treated 
material were analyzed in triplicate using the TCLP leaching procedure, EPA Method 13 11. Treated 
material was also analyzed using the steel cage method. The steel cage procedure suspends the solidified 
material intact in the leachate solution, whereas the 1311 method requires that the sample be pulverized 
to pass through a 9.5 mm sieve before leaching. Both methods use an acidic leaching solution intended 
to simulate the natural leaching that would occur in a landfill situation. The TCLP leachates from both 
these methods were analyzed for PCBs, TCL SVOCs, and TAL metals. The analytical results for the 
TCLP analyses are summarized and discussed below. 

RcvO 
097-042 

••••• DRAFfFINAL 
4-153 

***** 
12/30/97 



TCLP (Method 1311) results for selected analytes are reported on Table 4-54 and are discussed below. 
A complete TCLP data set is included in Appendix A. Results from the routine TCLP leaching 
procedure. where the samples were pulverized prior to leaching, were chosen for this summary 
discussion. This routine leaching procedure was expected to be a more conservative measure of 
leachability than the steel cage, as the samples were physically pulverized prior to leaching. In fact, 
results from the steel cage leaching were not significantly different from the routine leaching results, 
with the exception of some metals results which suggest contamination from the cage material. 
Therefore, the routine TCLP (Method 1311) results were selected for this evaluation. 

Table 4-54 
Summary of Solidification/Stabilization TCLP Results 

PCB NC I I 49 38 46 27 33 45 43 25 30 

1,4-0CB 7,500 102 127 82 94 I73 153 88 92 97 122 

Arsenic 5,000 54 18 7 8 3 3 3 3 3 11 
1,000 I47 131 133 35 NO NO NO NO NO NO 
5,000 226 207 158 59 19 21 14 14 14 14 

NC I 61 706 798 688 731 726 820 1,353 1,340 1,497 
5,000 I,630 964 393 67 2 4 6 3 2 7 

NC 18,050 18,307 20,933 10,235 13 17 61 14 9 16 

Its are reported in units of ug/L 
Results are the average of three replicate samples 

C =No Criteria 
=Not Det~cted 

TCLPPCBs 

TCLP PCB data for the raw sediment and solidified materials are summarized in Table 4-54. No 
regulatory standard for TCLP PCB analysis is available, therefore, data are used for comparison purposes 
only. Untreated raw sediment PCB results were 11 ug/L (ppb) in the TCLP leachate solution. This is 
consistent with the results for the pilot study feed material, where the TCLP results for sediment with 
approximately 2,300 ppm PCBs gave a TCLP result of 15 ppb and sediment with an average PCB 
concentration of 5,700 ppm gave an average TCLP result of 27 ppb. Based on these ratios of untreated 
sediment results to TCLP results and assuming a linear relationship, maximum Hot Spot sediment 
concentrations of 200,000 ppm (see Section 2.2) would give a maximum TCLP PCB result of 
approximately 1.1 ppm (mg/L). 

In summary, the high concentrations of PCBs in the sediment are not readily leachable using the TCLP 
process, presumably because the high concentration of oil and other organics in the sediment 
preferentially retain the PCBs rather than allowing them to dissolve in the acidic TCLP leachate solution. 
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TCLP PCB results for the solidified materials were higher than for the initial raw sediment for each 
group of stabilization materials. Average TCLP PCB results for stabilized material ranged from 25 to 49 
ppb. double to greater than quadruple those found for the untreated sediment. Although the reason for 
the greater leachability in the treated material cannot be determined based on the limited available data, 
one possible reason is that the solidification process absorbs some of the oily, organic fraction of 
sediment making the PCBs more mobile in the aqueous phase. Based on these results, none of the 
stabilization/solidification mixes is an effective method of treating the PCBs in the Hot Spot sediment. 

TCLP Metals 

Results for selected TCLP metals in untreated and stabilized sediment are provided in Table 4-54. None 
of the TCLP metals results for untreated raw Hot Spot sediment approached the respective TCLP 
regulatory criteria. This is consistent with the pilot study feed material data (Section 2.2), where no 

' sample results approached the TCLP criteria. The metal of greatest concern from a TCLP perspective 
was lead with a TCLP concentration of I ,630 ppb detected during this bench scale study. The regulatory 
criteria for lead is 5,000 ppb. TCLP lead results from the pilot study feed materials ranged from 470 ppb 
to 940 ppb, significantly less than the criteria. 

Other metals of concern in the Hot Spot sediment included arsenic, cadmium, chromium, copper, and 
zinc. Solidification/stabilization does reduce the TCLP concentration of most of these metals of concern. 
Both the World Environmental and the Foster Wheeler Portland cement mixtures effectively reduced the 
TCLP concentrations of arsenic, cadmium, chromium, lead, and zinc. The MARCOR mixture was less 
effective at reducing the mobility of the metals. 

All three S/S mixtures appear to result in an increased concentration of copper in the leachate solution, 
although the results from World Environmental were the highest. Copper is not included on the RCRA 
list of metals and has no associated regulatory criteria. Because the laboratory does not typically include 
copper in the TCLP analysis, the results for this analyte may be biased high due to laboratory error. 

The Foster Wheeler prepared mixture of Portland cement and clay appears to be at least as or perhaps 
more effective at treating metals as the World mixtures. The MARCOR mixture appears to be less 
effective, based on the bench scale results. 

In summary, the solidification/stabilization process may reduce the concentration of TCLP metals in the 
Hot Spot sediment. The raw, untreated Hot Spot sediment did not exceed criteria for TCLP metals. 
Therefore, in its current state in the CDF, Hot Spot sediment requires no further treatment for metals 
contamination. The results from the pilot scale tests indicate that treated product from the three tested 
technologies studies is also not likely to exceed TCLP metals criteria. However, it is possible that one of 
treatment technologies ultimately selected to treat the PCB contamination may provide a treated 
sediment material with increased mobility of metals. In the event that treated sediments require 
additional treatment for metals, it appears that solidification/stabilization might be a treatment 
technology for future consideration. 
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TCLP Scmivolatilcs 

TCLP results for I A-dichlorobenzene (I ,4-DCB) in untreated and solidified sediment are provided in 
Table 4-54. This was the only semivolatile compound with a TCLP regulatory criterion that was 
detected at sign iticant concentrations during the leaching studies. Similar to the TC L P PCB resu Its, 
soliditication/stabilization does not appear to appreciably reduce the concentration of this scmivolatile in 
the TCLP leachate. 

Sem ivo I at i le concentrations in the Hot Spot sediment are somewhat inconscquentia I in com pari son with 
the PCBs. They were considered in this evaluation in order to provide a complete review of the 

solidification stabi I ization process. TCLP sem ivolati le results for the untreated sediment do not 
approach the TCLP regulatory limit for semivolatiles and it is reasonable to presume that treated 
sediment resulting from a process that removes PCBs is not likely to exceed TCLP criteria for 
semi vo I at i les. 

4.7.2.2 Unconfined Compressive Strength 

In addition to the TCLP leaching procedures, the compressive strength of the treated material was also 

determined. The unconfined compressive strength data for each S/S admixture is provided in Table 4-55. 
Of the three admixtures tested, Portland cement provided the highest compressive strength and 
MARCOR provided the lowest compressive strength. The average compressive strength for Portland 
cement, MARCOR and World were 222 psi, 58 psi and 162 psi, respectively. 

Table 4-55 
Compressive Strength Data for the Solidification/Stabilization Testing 

3 270 

MARCOR I 45 
Environmental 2 50 58 

3 80 

World Environmental 200 
2 125 162 
3 160 

4.7.2.3 Mixing and Curing 

All three admixtures mixed relatively easily with the Hot Spot sediments. The addition of Portland 
cement and World's reagents produced a slightly pasty mixture which could present some material 
handling difficulties at full scale. Since MARCOR's reagent was added in a slurry form, the resultant 
mixture was more fluid than the other two mixtures and may be slightly easier to handle on a full-scale. 
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After approximately one week of air curing, samples containing Portland cement and the World reagents 
had set up to a relatively hard material. However, the MARCOR samples were still soft and pliable. By 
the end of the 30 day curing period all the samples appeared dry and solid. 

4.7.2.4 Bulking Factor Test 

Based on the results of the bulking factor study, the MARCOR reagent provided the largest percentage 
decrease in weight (7.4 %) and volume ( 13 %). The least amount of reduction was observed in the 
samples prepared with Foster Wheeler Environmental's reagents, 1.14% and 0 % for weight and volume, 
respectively. The sediment treated with the World Environmental reagents had weight and volume 
decreases of 1.5 %and 4.5 %, respectively. 

4.7.3 Solidification/Stabilization Full-Scale Applications Discussion 

~ Based on the data obtained from the bench scale treatability study, it does not appear that 
stabilization/solidification is a viable treatment method for the Hot Spot sediments. At the mix ratios 
tested, the admixtures in most cases, increased the leachability of PCBs. A high reagent to sediment 
ratio may decrease the leachability of the PCBs, however, the treatment cost would also increase as well 
as the volume of material which must ultimately be disposed. 
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5. DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES 

This section of the FS Addendum presents the development and screening of remedial alternatives to 
address the 15,000 cubic yards of contaminated Hot Spot sediment currently stored in the CDF. As an 
FS Addendum, the document does not develop remedial alternatives from ground zero. Rather, the 
remedial technologies and alternatives used the 1990 ROD and 1995 ESD to form the initial basis. 

In summary, the development of remedial alternatives is based on the 1990 Hot Spot ROD and 1995 
ESD, the results of the recently completed site specific treatability study program and the general 
development of remedial treatment technologies as they may have progressed over the past eight year 
period. It is also important to note that the treatability study program was explicitly designed to capture 
technology developments and improvements over the period since the original technology evaluation 
was completed. The treatability study test program was advertised on a national basis to ensure that all 
potential vendors of sediment/soil treatment technologies were aware of the opportunity to participate. 

' This method of communicating with the vendor community was highly successful, as over sixty potential 
participants requested bid packages and multiple proposals were received. Additional details of the test 
program are provided in Section 4 ofthis document. 

This section includes a summary of the remedial technologies identified and screened in the 1989 Hot 
Spot Feasibility Study (FS) and a description of how the results of the more recent site specific 
treatability studies modified the list of current candidate remedial technologies. The section also 
discusses the formulation of the remedial alternatives that will be evaluated in detail in Section 6 of this 
FS Addendum report. 

5.1 Remedial Technology Identification and Screening 

This section provides a summary of the technology evaluation process used to prepare the 1989 Hot Spot 
FS. This 1989 FS report was a critical technical support document for the 1990 Hot Spot ROD. This 
section also provides an overview of the recently conducted treatability study program and how the 
results of this program have modified the list of technologies available to create complete remedial 
alternatives. 

5.1.1 Hot Spot Remedial Technology Identification and Screening 

The remedial alternatives presented in the 1989 Hot Spot FS were assembled from a comprehensive 
evaluation of remedial technologies. This evaluation included an extended literature search on the 
universe of potential technologies and performance results from a series of site specific treatability 
studies including both bench and pilot scale testing. Two of the technologies evaluated during the 
recently completed treatability study test program (solvent extraction and vitrification) were also 
involved in these earlier treatability studies. Much of the previous work in evaluating and screening 
potential remedial technologies for the Hot Spot sediment is chronicled in the Detailed Analysis of 
Remedial Technologies for the New Bedford Harbor Feasibility Study (Ebasco, 1987) and the Hot Spot 
Feasibility Study (Ebasco, 1989). These reports contain a detailed description of the treatment 
technologies and the three primary criteria used in the screening process. These criteria included 
effectiveness, implementability and cost. These three criteria and the different factors that were 
considered under each criterion are presented in Figure 5-1. 
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Figure 5-1 
1989 Hot Spot FS Technology Evaluation Criteria (from Ebasco, 1 989) 

EFFECTIVENESS 

• Technically effective in 
addressing the 
contaminants 

• Attainment of State and 
Federal ARARs, Criteria, 
Advisories or Guidance 

• Potential Adverse Impacts 

CANDIDATE 
TECHNOLOGY 

IMPLEMENTATION 

• Technical Feasibility 
• Administrative Feasibility 
• Level of Development 
• Support Requirements 
• Availability 
• Time 
• Safety 
• Monitoring and Maintenance 
• Permitting 
• Legal Constraints 

APPLICABLE 
TECHNOLOGY 
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The overall technology evaluation process for the 1989 Hot Spot FS included over I 00 potential 
'-" technologies under four categories of general response actions for both sediment and water. These 

general response actions included removal, containment, treatment, and disposal. This range of response 
actions and the resulting technology types from the 1989 Hot Spot FS are presented in Figure 5-2. The 
list of individual technologies potentially applicable for treatment of sediment and water is presented in 
Table 5-1. Through a comprehensive screening and evaluation process that is presented in the 1989 Hot 
Spot FS, the list of technology types and process options were reduced to those presented in Figure 5-3. 
Under the general response action of treatment, several approaches were applicable including solvent 
extraction, incineration and solidification. The response action for disposal included two options, an off
site permitted disposal facility and shoreline disposal in a CDF. The technology included under the 
response action of containment was in-place capping. Also included as a possible response action was 
the no action approach. These technologies were later used in the development of the remedial 
alternatives in the 1989 Hot Spot FS. 

' It is important to note that the removal component for the Hot Spot sediments has already been 
completed. As such, any future consideration of remedial technologies and alternatives will address the 
Hot Spot sediment as it is currently stored in the CDF. 

5.1.2 Recent Hot Spot Treatability Studies 

A series of site specific treatability studies were conducted over the past two years to assist in evaluating 
the current state of remedial technologies potentially applicable to the Hot Spot sediment currently stored 
in the CDF. These studies were conducted to develop a critical understanding of effectiveness, 
implementability and cost for each technology. The treatability studies were conducted for two general 
approaches to treatment: (i) destruction of the contaminants; and, (ii) separation and destruction of the 
contaminants.. The terminology associated with these approaches was developed by the forum group 
formed to enhance community participation in revising the ROD for the Hot Spot sediments. In this 
section of the report, the technologies tested are discussed under the technology types and process 
options originally used within the 1989 Hot Spot FS (e.g. physical,-thermal, chemical, etc.). This was 
done to facilitate incorporation of the recent treatability study results within the existing body of FS 
work. The treatability study program and the results are discussed in detail within Section 4 of this 
report. 

In summary, the treatability studies confirmed that several remedial technologies demonstrate the 
potential to treat the Hot Spot sediments. These technologies, by and large, treat the PCBs and other 
organic contaminants generally leaving the heavy metals in the treated solids. However, the treated 
solids pass TCLP testing and additional treatment steps do not appear to be necessary. The studies also 
demonstrated that one of the technologies originally retained for detailed analysis in the 1989 Hot Spot 
FS (solidification) was not effective in reducing the leaching of organic contaminants (PCBs) from the 
sediment and was therefore, eliminated from further consideration. 

The results of the treatability study program provided several new treatment technologies to use in 
assembling remedial alternatives. These included thermal desorption, vitrification, chemical 
dechlorination with a metal reagent, and gas phase dechlorination. While the vitrification and chemical 
dechlorination technologies were initially considered in the 1989 Hot Spot FS, they were not included in 
the development of the remedial alternatives due to concerns regarding potential materials handling 
difficulties and availability of commercial process equipment. It is interesting to note that both 
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1989 Hot Spot FS Range of Potential Response Actions (Ebasco, IIJSIJ) 
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Table 5-1 
Potentially Applicable Treatment Technologies 

FJ"Om the 1989 Hot Spot FS (Ebasco, 1989) 

Technology 
Sediment 

Matrix 

X- donates potentially applicable technology for the matrix 
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Table 5-1 
Potentially Applicable Tr·catment Technologies 

Fr-om the 1989 Hot Spot FS (Ebasco, 1989) 
(continued) 

Technology 
Sediment 
Matrix 

X- donates potentially applicable technology for the matrix 
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Figure 5-3 
Technology Types and Process Options 

Remedial Alternatives Development for the 1989 Hot Spot FS (Ebasco, 1989) 
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technology types were evaluated as a part of site specific treatability study testing conducting during the 
late 1980s. It is clear that these technologies have undergone considerable development since then. The 

results of recent studies also confirmed that solvent extraction was a viable physical treatment approach 
and that significant process engineering and development has occurred since the 1989 Hot Spot FS. 
Similarly, significant advancements in thermal desorption processes, particularly with systems that are 
indirectly heated have occurred over the past eight years. It is interesting to note that thermal desorption, 
which was not previously included within the thermal treatment technology type, has now been included 
because detailed process engineering, design, testing and commercial application have occurred since the 
late 1980s. Gas phase dechlorination is another technology that has by and large, been developed since 
the 1989 Hot Spot FS. 

While sediment treatment technologies have generally progressed over the past eight years, they all 
require additional process development and testing prior to their application to the Hot Spot sediments. 
While this work could be conducted during the design portion of a Hot Spot cleanup, it could 
significantly impact schedule and increase the performance risks of the remedy. The treatability study 
program also developed cost estimates reflective of current pricing trends for sediment treatment. These 
estimates are considerably higher than the initial estimates contained in the 1989 Hot Spot FS. 

5.2 Development of Remedial Alternatives 

The general response actions and technology types to address the Hot Spot sediments within the CDF are 
presented in Figure 5-4. The technology types and process options are further refined in Figure 5-5 to 
reflect the technologies used in assembling the overall remedial alternatives. It is important to keep in 
mind that the technologies are used as building blocks to construct complete remedial alternatives to ,._II, 
address the Hot Spot sediments in their entirety. 

The remedial alternatives for the Hot Spot FS Addendum have been developed based on the technologies 
presented in Figure 5-5 and the remedial response objectives presented in Section 3 of this document. 
The range of alternatives include treatment, disposal and containment response actions. Also included is 
no further action with the sediments remaining in their current location. The treatment alternatives 
include a larger range of options than the previous Feasibility Study, including both on-site alternatives 
and an off-site alternative. The range of on-site treatment alternatives includes a number of technological 
approaches. A single disposal alternative at a permitted off-site disposal facility is also included. The 
complete list of remedial alternatives is presented in Table 5-2. These alternatives are evaluated in detail 
in Section 6 of this document. 
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Figure 5-4 
Hot Spot FS Addendum Range of Potential Response Actions 
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Figure 5-5 
Technology Types and Process Options for 
the Development of Remedial Altcmatives 
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Table 5-2 
Remedial Alternatives for Detailed Analysis: Hot Spot FS Addendum 

ltem.ediai;Alternative '~ h~Jterriative Description ' ''\'.~ .. 
. ·'' ·.· 

HS-1 No Further Action 
HS-2A Solvent Extraction and Solid Phase Chemical Destruction 
HS-28 Solvent Extraction and Gas Phase Chemical Destruction 
HS-2C Solvent Extraction and Off-site Incineration 
HS-3A Thermal Desorption and Solid Phase Chemical Destruction 
HS-38 Thermal Desorption and Gas Phase Chemical Destruction 
HS-3C Thermal Desorption and Off-site Incineration 
HS-4 Staged Vitrification 
HS-5 In-place Capping 
HS-6 Off-site Landfilling 
HS-7 Off-site Incineration 

The list of remedial alternatives provides an appropriate range of alternatives. The alternatives also use 
the terminology developed by the forum group (i.e., chemical separation and destruction; and chemical 
destruction) whenever possible. This was done given the complex technical content of this document 
and the wide audience that may read the document including members of the forum group. The range of 
alternatives also includes two alternatives with three sub-alternatives (i.e., Alternatives 2A, 28 and 2C; 
and, Alternatives 3A, 38 and 3C). This was done to maximize the number of potential alternatives and 
associated technological options within the same general remedial approach. The sub-alternatives were 
organized by alternatives that shared a common first step in the treatment process. For example, solvent 
extraction is the first treatment step for Alternatives 2A, 28 and 2C; and thermal desorption is the first 
treatment step for Alternatives 3A, 38, and 3C. 

5.3 Screening of Alternatives 

In summary, the technology evaluation process was effective in providing remedial technologies to 
construct a full range of alternatives including no further action, containment and treatment alternatives. 
In addition, the range of alternatives includes on-site and off-site approaches and a variety of potential 
treatment options. 
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6. DETAILED ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

The objective of the detailed analysis of remedial action alternatives is to provide a comparative evaluation 
to assist in the selection of an appropriate plan to meet the remedial objectives. Section 6.1 presents a 
description of the evaluation process required by CERCLA, and further detailed in the NCP. In Section 6.2, 
the eleven remedial alternatives developed in Section 5 are described and evaluated individually with 
respect to the evaluation criteria described in Section 6.1. The comparative analysis of remedial alternatives 
is summarized in Section 6.3. In the comparative analysis, each of the remedial alternatives is assessed 
against the others with respect to the criteria set forth in the NCP, as described below. 

6.1 Evaluation Process 

During the Detailed Analysis, each remedial alternative is assessed with respect to the evaluation criteria 
mandated by CERCLA. These criteria, as set forth in the NCP, 40 CFR Sec. 300.430 (e)(9), and described 

, more fully in the Rl!FS Guidance (EPA, 1988), are: 

I. Overall Protection of Human Health and the Environment 
2. Compliance with ARARs 
3. Long Term Effectiveness and Permanence 
4. Reduction of Toxicity, Mobility and Volume 
5. Short Term Effectiveness 
6. Implementability 
7. Cost 
8. State Acceptance 
9. Community Acceptance 

There are a number of different factors under each criterion that are considered when conducting the 
evaluation. These factors, along with the relevant criteria, are summarized in Table 6-1. 

Overall protection of human health- and the environment and compliance with ARARs are considered 
threshold criteria, in that each remedial alternative must meet them. State and community acceptance will 
be considered by the EPA in the Proposed Plan and ROD and are not included in the following detailed 
analysis. 

6.2 Detailed Analysis 

This section presents a detailed description of the eleven alternatives developed in Section 5 and evaluates 
each against the seven criteria identified in Section 6.1. The remedial alternatives range from no further 
action to several cleanup alternatives including removal and treatment of the Hot Spot sediment. The range 
includes eight alternatives involving some form of treatment. Three of these treatment alternatives include 
a component of treatment off-site, the remaining components of treatment are all on-site. Containment is 
utilized in two of the remedial alternatives including both an on-site capping alternative and off-site 
disposal at a permitted landfill. The major components of the eleven alternatives are presented in Table 6-2. 
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I. 

2. Compliance with ARARs 

Table 6-1 
Factors For Detailed Analysis of Alternatives 

· ·:·considerations 

How an alternative, as a whole, achieves and maintains protection or human health and 
the environment. 

• Compliance with chemical-specific ARARs. 

• Compliance with location-specific ARARs. 

• Compliance with action-specific ARARs. 

1 ............................................................................•.. ~ ...... ~.?~.P.!.i.~~~--~~-t-~-~-~~~~-~~-~~~~~~: .. ~.?.~.i-~-~r_i.~s.:.~~-~--~-u~~-~-n.~C.: .............................................................. . 
Long-Term Effectiveness and • Magnitude of residual risks remaining from untreated waste or treatment residuals at the 

Permanence , conclusion of remedial activity. 
3. 

l···············································································-~--~·-··--~~-~.<1~~~7. .. ~~~--~-~-~~~~-~~!.~~--?.~.c.?~-~~~-~~--~-~~~--t~--~~-~-~?.C. .. ~.~~-~C.~.~~--~~~--~-i_tC.: .......................................... , 
4. Reduction ofToxicity, 

Mobility, or Volume through 
Treatment 

' • Amount of hazardous materials destroyed or treated. 

l• 

~· 

Degree of expected reductions in toxicity, mobility, and volume. 

Degree to which treatment is irreversible. 

: • Type and quantities of residual remaining after treatment. 

: • Treatment process used and materials treated. 

; • Whether the alternative would satisfy the statutory preference for treatment as a principle 

element. 
l··········································································t····················································································································································································· 

5. Short-term Effectiveness : • Time until remedial action objectives are achieved. 

: • Protection of community during remedial action. 

: • Protection of workers during remedial actions . 

..................................................................... : -~·-··--~~~-~-~~~-~-~-~!.~~!.l:~~-~~~! .. ~~.P.~~~-~-~~~~--~-~7. .. ~.~-~-~-I~J~?~ .. ~~-~--~~.P.!.~.~~~-~~~-i.?.~ .. ?.~.~-~lternative. 
6. lmplementability • Technical feasibility of operating and constructing the technology. 

• Ease of undertaking additional remedial action if necessary. 

• Ability to monitor effectiveness of remedy. 

• Coordination with other agencies. 

• Availability of off-site treatment, storage, and disposal services and capacity. 

• Availability of necessary equipment and specialists . 

. • Availability of services and materials . 
.......................................................................... !'''""''''""""""'""'"""""'""'""'"'"""""'''''''''''''''''''''''"'"''""'''''''''''''"'""''"'''''''''''"'''"""'""''""'""'""'""'""'""''1 

7. Cost : • Capital cost. 

l • Costs of operation and maintenance . 

.......................................................................... f .. ~ ...... ~~:~.~.n.~::~~-~-~-~~-~~ ........................................................................................................................................... 1 

8. State Acceptance* \ • Features of the alternative the state supports. 

(*to be assessed in the ROD) ! • Features of the alternative the state has reservations about. 

.................................................................................. f .. ~ ...... ~~~~-~~-~-~ .. ?.~.~~ .. ~~~:~~~~~~ .. ~~: .. ~~-~~~ .. ~~E~.~-~!X..~P.P.~_s:.~: ......................................................................... , 
9. Community Acceptance* l • Features of the alternative the community supports. 

(*to be assessed in the ROD) 
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HS-
No Further Action 

Table 6-2 
Hot Spot Feasibility Study 

Addendum Remedial Alternatives 

The site would be operated and maintained as it is today. This includes maintenance of the cover. the 
current institutional controls of fencing and periodic security checks. A routine monitoring program to 
evaluate groundwater and air quality is also included. 

··i=is~·zx:············································i···R~-i~i<i.V:iii .. <iTi·ii;;··i=i<i·i··s·ii<i·i-·5·e·ctinieiii:5··-rroiTI···iiie··c::-r5r-··iiii<i .. iJ.ii"Ys·i·e:·a:i .. scra~ai·f~;ii .. "Ci·i·ii;;··rcss··a:iici" .. oiiie·;.·· 
Solvent Extraction and Solid ~ organics through solvent extraction. The concentrated oily extract would subsequently be treated on
Phase Chemical Destruction site with solid phase chemical dechlorination to destroy the PCBs. The tina! step involves placement of 

the treatment residuals within a shoreline CDF. 

HS-28: 
Solvent Extraction and Gas 

' Phase Chemical Destruction 

···ife.ili<i.viii""oi'"i:iie .. i=ioi .. s.ii<i·i··se.ctinieiii:S""f~oni .. iiie···c:·of"···a:ii<i .. P"ii"Y.si"cai··s;;iiiiriii·i·oii .. <iTi:iie··rcss··a:iict···aiiler .. 
organics through solvent extraction. The concentrated oily extract would then be heated such that the 
waste would be transformed into a vapor and subsequently treated with an on-site gas phase reduction 
reactor to destroy the PCBs. The final step involves placement of the treatment residuals within a 
shoreline CDF. 

··i=i·s~·zc:············································T"Ifeffi<i.V:iii .. ofi:iie .. i=ioi .. sii<i"t .. sectinieiii:5··-rioffi .. iiie··e:·or-··a:ii<i .. P"ii"Y.si"cai .. seiiiiriiii"oii .. ot'"iiie··rcss .. iUi"Ci""oii~·;;;.·· 
Solvent Extraction and Off- l organics through solvent extraction. The concentrated oily extract would then be transported oft:.site 
Site Incineration \ for incineration at a permitted TSCA facility to destroy the PCBs. The treatment residuals from the I solvent_ extraction process would be redeposited within a shoreline CDF. 

··i=is~3x-··········································rR.e.ffi<i·v:a:r-<i.fiile."Hoi .. sii<iT·s·e·ctinieiii:s··r;.offi .. iile··c:oF··r<>iio.weCi .. t,.;;··a:··ffiec·iia:ii.fC"a:r·Cie~aieriiii .. s"teii:····:riie .. 
Thermal Desorption and l PCBs and other organics would then be separated through thermal desorption. The concentrated oily 
Solid Phase Chemical ~ extract generated by the thermal desorption process would subsequently be treated on-site with a solid 
Destruction ~ phase chemical dechlorination agent to destroy the PCBs. The final step involves placement of the 

l treatment residuals within a shoreline COF. 

··i=i·s:"J.ii···········································rR.·effio~iii""ofiil·e··i=i<i"t·s·ii<i"t.seCii"ffiej;"i5.rr<i·ffi·t:iie.C"t5f"··a:;;crseiiiifiiiioii.of"iiie··rcss··a:iiCi··c;itier .. or.giUii"cs .. iiii:o·a .. 
Thermal Desorption and Gas l vapor phase waste stream via thermal desorption. The separated contaminants would subsequently be 
Phase Chemical Destruction l destroyed on-site in a gas phase reduction unit. The treatment residuals would be redeposited within a I shoreline CDF. 

··i=i·s:"Jc::················'···························j···R"effio~iii .. <i"f.iil·e··i-Iat""Siloi .. sectinie~"is·r~oiTI .. tlie··c:oF"·roiiowe;rt;;;··a··iTI·eaiiUi.f<:a:r·<ie~iiieriiii.s"ieii:· .. ·:rile .. 
Thermal Desorption and i PCBs and other organics would be separated through thermal desorption. The concentrated oily extract 
Off-Site Incineration i would be transported off-site for incineration at a permitted TSCA facility to destroy the PCBs. The I treatment residuals from the thermal desorption process would be redeposited within a shoreline CDF. 

·ws:4:··············································r·R."effio~iii···;;r·iiie···H·oi···siJai:··;;;;<i·i;.n;;·iiiS···rram··tii;;···c:D"ii···r<>iiowed···h;;···a:···iiie·fffia:c·J;;\V·a:ieriiii···si·e·i>···i;;·· 

Staged Vitrification ! significantly reduce the moisture content. The dried sediments would be redeposited (staged) within a 
~ portion of the CDF and treated through vitrification . 

............................................................ ; ....................................................................................................................................................................................................... . 
HS-5: t Following in-place dewatering of the sediments with wick drains, the sediments would be capped in-
In-Place Capping ! place using a multiple layer impermeable cap. The alternative includes a significant long-term 

~ monitoring program for leachate production, groundwater quality and potential air releases. 

0000000000000000000000000000000 , 0 ,, 0000000000000000000000000 iooooooooooooooooooooooOooouoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooOOoooooooooooooooooooOOOoooooooooooooooooooooooooooooooooooouooooo.,oooooooooooooooooooooooooooooooooooooo••••••• 

HS-6: t Removal of the Hot Spot sediments from the CDF followed by a mechanical dewatering step. The 
Off-site Landfilling I sediments would be transported off-site for landfill disposal in a permitted TSCA facility. 

··tis:·.:;:-·············································r"Reffio~iii··;;rih·e .. Hat··siloi .. se<iinieiit:S.rrom .. tlie .. coF".roiiowect .. "h;;··a··;.n·eciiiiii.iciii""<ie~iiieriiii .. si:eii:····:riie .. 
Off-site Incineration l sediments are then transported off-site for incineration in a permitted TSCA facility to destroy the 

i PCBs. 
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6.2.1 Alternative HS-1: No Further Action 

Alternative HS-1 is the no further action alternative that considers leaving the Hot Spot sediments in the 
CDF as they are today. The development and evaluation of a "no-action" alternative is required under the 
NCP. The no-action case serves as the baseline alternative, which assesses the potential risk to human 
health and the environment if no additional measures are taken to prevent exposure. A true no-action 
alternative typically does not include actions taken to reduce exposure (e.g., monitoring. fencing and site 
security inspections). In this case, many of the controls to reduce exposure are already in place. As a result, 
a true no action scenario does not apply and therefore, these existing controls are considered in the 
evaluation. The term "no further action" is used in this FS Addendum and also reflects the actions taken to 
date to remove the sediment from the Estuary and isolate them from the environment in the existing double
lined CDF cell. The sediments are being stored in the CDF on an interim basis as EPA evaluates a range of 
potential remedial actions including no further action. 

6.2.1.1 General Description 

The controls associated with no further action include actions taken to date in association with the dredging 
and storing of the Hot Spot sediments in the Sawyer Street CDF. The existing controls associated with 
alternative HS-1 include fencing and occasional site inspections for evidence of vandalization. In 
evaluating the no further action alternative, it has been assumed that EPA's proposed cleanup measures for 
the remainder of the site (i.e., ROD II cleanup) presented in the November 1996 Proposed Plan (EPA, 1996) 
will be implemented. It is also assumed the existing institutional controls on consumption of shellfish and 
finfish from the Estuary, Lower Harbor and Bay areas of the site will also continue for some period of time. 
This ban would remain in effect until the hazards associated with ingestion of contaminated seafood have ''I• 
been reduced to a satisfactory level. Environmental monitoring planned as a part of the ROD II clean-up 
would be conducted on a periodic basis until this level has been met. Additional controls anticipated for the 
no further action remedial alternative include: continued maintenance; continued monitoring of the 
sediment, air and surface water; continued site security inspections; continued public awareness programs~ 
site review once every five years. 

Public awareness programs would be implemented to educate the public on the potential health hazards 
associated with the Hot Spot sediment. The programs would include periodic meetings and presentations in 
local neighborhoods, and bilingual pamphlets. 

A regular monitoring pmgram would be implemented to assess long-term trends in sediment, groundwater 
and air PCB concentrations, and whether surface water in the Estuary was affected. For remedial actions 
which leave contaminated sediments on site, CERCLA legislation requires that the site be reviewed every 
five years. Data collected as part of the environmental monitoring program would be evaluated during the 
five year reviews. Recommendations for potential remedial actions would be formulated, as needed, based 
on the review. 

6.2.1.2 Overall Protection of Human Health and the Environment 

The no further action alternative has been protective of human health and the environment but provides 
limited long-term protection of human health and the environment. The limitation in long-term protection 
is due, primarily, to the limitations of the existing cover in containing the Hot Spot sediments for a long 
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period of time. The CDF facility is currently operated as a temporary storage facility and docs not include a 
cover system which will provide long-term isolation of contaminants within the CDF. 

6.2.1.3 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-1. Complete listings of these respective ARARs are presented in Tables B-1-1, B-1-2 and B-1-3 of 
Appendix B to this document. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-1. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 
posed by contaminants at the site. 

' Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 
Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq.), 40 CFR 6.302) and the 
Coastal Zone Management Act (16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential hann must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (301 CMR 21.0), waterways (regarding flowed and 
filled tidelands)(31 0 CMR 9.00), and wetlands protection (131 MGL 40, 310 CMR I 0.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 

. Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge.of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring will comply with all the substantive 
requirements of the state Location-specific ARARs. Coordination with the state will be ongoing during 
the planning and implementation of the remedy. 

The primary action-specific ARARs are requirements regarding waste disposal and the treatment facility 
discharges. These ARARs include PCB disposal requirements under TSCA ( 40 CFR 761) and 
identification and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste 
Management standards (31 0 CMR 30.00). 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. Approval must be based on a finding that, based 
on technical, environmental, and economic considerations, disposal in an incinerator or chemical waste 
landfill is not reasonable and appropriate, and that the alternative disposal method will provide adequate 
protection to health and the environment. Alternative HS-1, as an alternative disposal remedy, requires 
approval by the Regional Administrator, based on the requirements ofTSCA. If properly maintained and 
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monitored, alternative HS-1 should provide the same level of adequate protection to health and the 
environment as it currently provides. 

HS-1 must comply with relevant and appropriate TSCA chemical waste landfill standards, which apply 
to the permanent disposal of PCB contaminated dredge spoil. TSCA allows for specific requirements for 
the landfill ARAR to be waived upon a finding by the Regional Administrator that the facility will not 
present an unreasonable risk of injury to health or the environment. To use the present CDF facility as a 
permanent disposal facility, waivers are required regarding hydrologic conditions, tlood protection, and 
leachate collection. The present facility's design that includes double impermeable bottom and side 
liners, a monitoring system for leak detection, and top-of-berm elevation two feet higher than the tOO
year flood elevation should meet waiver standards for the prevention of injury to health or the 
environment. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Discharges from monitoring, operations, and/or maintenance of the facility under 
alternative HS-1 will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants (federal Clean Air Act, 42 USC 7401 et seq., 40 
CFR Part 61 and state air standards, 301 CMR 6.00 and 7.00). Air emissions from alternative HS-1 may 
potentially result from releases from the CDF. Air emissions will be addressed through monitoring and 'Ill., 
proper management of the CDF disposal cell, including maintaining water on top of the cover during the 
summer months to reduce heating of the sediments and degradation ofthe cover. 

Water discharges are regulated under state and federal water quality ARARs (federal Clean Water Act 
(CWA), 33 USC 1342, 40 CFR 122-125, 131 and state water standards, 314 CMR 1.00-7.00). Water 
treatment may be required if surface run-off comes in contact with the contaminated sediments, 
particularly in the cooling pool maintained above the cover. Alternative HS-1 potentially may produce 
contaminated water that will require treatment at the facility's on-site water treatment plant. Operation 
of the treatment plant requires a waiver of a provision of the National Pollutant Discharge Elimination 
System requirements of the CW A, Section 402. The provision prohibits new discharges into waters that 
do not meet applicable water quality criteria, unless certain conditions are met ( 40 CFR 122.4(i)). It is 
proposed that a protectiveness waiver under Section 121(d)(4)(B) of CERCLA be used for this ARAR 
since compliance would essentially prevent the cleanup of this Site and result in greater risk to human 
health and the environment than other alternatives. The issue is the result of the degraded water quality 
in the Harbor, where permitting any new discharge is not possible unless the Harbor's waters reach water 
quality standards or until the other conditions of the regulations are met. Neither of these conditions are 
likely to be accomplished in a reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CWA requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CWA and its 
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Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than offset by the 
permanent removal of copper contaminated sediments from the Harbor. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. Massachusetts guidelines to be considered include ambient air 
limits and noise levels. 

6.2.1.4 Long Term Effectiveness and Permanence 

Alternative HS-1 will provide limited long term effectiveness. The ex1stmg cover system is not 
considered to be adequate for long term containment of highly contaminated sediments such as the hot 

' spot sediments. During the warm months, increased volatile PCB emissions occur at the edges of the 
cover. The current design calls for a constant water layer over the cover to minimize the emissions. 
While the integrity of the water layer and cover can be effectively maintained for the interim period, 
wind and sun damage to the relatively thin cover will cause long term maintenance problems and the 
long term integrity of the cover will be difficult to ensure. 

6.2.1.5 Reduction in Mobility, Toxicity, and Volume 

Alternative HS-1 does not include sediment treatment and therefore, no reduction in mobility, toxicity or 
volume ofthe PCBs would be achieved through treatment. 

6.2.1.6 Short Term Effectiveness 

Protection of the community and the workers while implementing the no further action alternative are 
. considered under this criterion. The primary remedial components of alternative HS-1 are environmental 

monitoring, periodic security and long term maintenance of the cover system. These activities would 
pose no risk .to the community or the environment. However, the workers conducting the activities may 
require protective equipment which would be specified in a site-specific Health and Safety Plan. 

6.2.1. 7 Implementability 

The implementability of the no further action alternative includes the technical and administrative 
feasibility and the availability of the services and materials. Implementability concerns for the institutional 
controls and environmental monitoring aspects of the no further action alternative are relatively few. The 
personnel and equipment to perform the services are readily available. Coordination with federal, state and 
local officials prior to conducting the public awareness programs and environmental monitoring would be 
required to ease implementation of sampling programs. 

Monitoring the effectiveness of this alternative may be somewhat hindered by the existing double liner 
system and the shoreline setting of the CDF. It may be somewhat difficult to assess a liner failure given 
groundwater levels and the potential impact of tidal fluctuations on the monitoring well network. In 
addition, it is not currently possible to detect liquid material between the two layers of liner. 
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6.2.1.8 Cost 

The costs associated with the no further action alternative include the Operation and Maintenance (O&M) 
costs for the Sawyer Street CDF facility for a thirty-year period. The costs were anticipated to include 
efforts to conduct the regular environmental monitoring, implement public outreach and educational 
programs, perform occasional security inspections, and conduct five-year reviews. 

The costs were estimated using a percentage of EPA's current costs to conduct similar activities at the site. 
The costs were estimated on an annual basis for a thirty-year period and then presented as a Net Present 
Worth (NPW) cost using a discount rate of seven percent. The first five years of no further action were 
estimated at EPA's current costs to maintain the site of $840,000 (i.e., 100% of current costs). No further 
action support activities for the next five-year period were assumed at one half of this cost ($420,000/year). 
Years eleven through fifteen were estimated at ($21 0,000/year). This process was used throughout the 
thirty-year period. The resulting NPW cost would be approximately $5.4 million as presented in Table 6-3. 

6.2.1.9 State Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan. 

6.2. I. I 0 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 
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DIRECT COSTS 

Table 6-3 
Cost Estimate: Remedial Alternative HS-1 

No Further Action 

-included in O&M Costs 

TOTAL DIRECT COST (TDC) 

INDIRECT COSTS 
A. Health & Safety(@ 5% ofTDC) Level D Protection 
B. Legal, Administration, Permitting(@ 10% ofTDC) 
C. Engineering(@ I 0% ofTDC) 

D. Services During Construction(@ 10% ofTDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 

TOTAL INDIREG:T cos-r:.··Q'~9F . 

SUBTOTALDIRECTA~!)j!NJ>IRE4~§Q§W§~T'~r:~.·:·;>';,.· 
CONTINGENCY(@ 20% ofTDC +TIC) 

O&MCOST 
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6.2.2 Alternative HS-2A: Solvent Extraction and Solid Phase Chemical Destruction 

This section of the FS Addendum describes Remedial Alternative HS-2A and evaluates the alternative 
against the detailed evaluation criteria. Remedial Alternative HS-2A involves removal of the Hot Spot 
sediment from the CDF and treatment through a combination of solvent extraction and solid phase 
chemical destruction. The solvent extraction process would separate the organic contaminants including 
the PCBs into a concentrated oil extract. This extract would then be treated through solid phase chemical 
destruction. Solid phase residuals from both processes would subsequently be placed in the CDF. 

In developing this remedial alternative, the lonics RCC B.E.S.T.® solvent extraction and CRT! SET® 
solid phase chemical destruction processes were used as representative treatment processes. It is 
important to note that discussion of these particular technology vendors is for illustrative purposes only. 

6.2.2.1 General Description 

Remedial Alternative HS-2A is a removal and treatment alternative with all treatment act1v1ttes 
occurring at the site. The removal and treatment operations include the following activities: withdrawal 
of the Hot Spot sediments from the CDF, staging the sediments for treatment in sealed containers, 
screening the sediment to remove over-sized material, treating the contaminated sediments through 
solvent extraction, treating the resulting oil extract with solid phase chemical destruction, and placement 
of the treated residuals in a CDF. Overall movement of materials from the CDF through the various 
treatment processes and back to the CDF is presented in Figure 6-1. 

The first step in the site cleanup process would be upgrading the existing site facilities to accommodate 
the materials handling and treatment operations. The site already has many of the typical facilities and 
utilities required to support cleanup activities. These facilities include multiple office trailers, an on-site 
laboratory, a decontamination pad and trailer, and site security features. The site security features 
include a guard station, extensive lighting and fencing. The site also has a 350 gallon per mjnute (gpm) 
water treatment facility that is assumed to be available and operating. This is based on the assumption 
that the ROD II cleanup activities will be proceeding on a separate but parallel track. The predominant 
features of the facility upgrade would include construction of a series of treatment pads and access roads 
which are presented in Figure 6-2. 

The contaminated sediments would first be removed from the CDF with a vacuum truck equipped with 
vapor phase treatment system. This equipment successfully removed approximately 15 tons of Hot Spot 
sediment from the CDF to support the treatability study program. This equipment has several features 
which result in minimal disruption/destruction to the existing cover system on the CDF, minimal 
decontamination of construction equipment and the truck, and also provides transport to the staging area 
in a sealed vessel. These features provide benefits which are primarily targeted towards reducing the 
potential for worker and/or community exposure to PCBs, including air emissions. A picture of a typical 
vacuum truck is presented in Exhibit 6-1. 
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Exhibit 6-1 
Typical Vacuum Truck 

The sediments would be transported to the staging area in the vacuum truck and temporarily stored in a 
series of sealed roll~off containers, or sludge boxes. These containers would hold enough sediment for 
one to two days of treatment activities. The sludge boxes would be vented through carbon canisters to 
facilitate materials handling operations and prevent PCB emissions. From the sludge boxes, the 
sediments would be pumped to the treatment area to be screened to remove oversize particles, in this 
case, assumed to be material not passing a one inch screen. Based on the treatability studies, the plus one 
inch material is not expected to be a significant portion of the waste stream. This material can either be 
crushed to size or decontaminated using other means such as high pressure steam cleaning. This 
decision can be made during field operations and to some degree will be dependent on the nature of this 
material (shell fragments versus rocks) and the actual volume of material. Again, this is not anticipated 
to be a significant issue. 

The treatment approach includes solvent extraction of the 15,000 cubic yards ( 18,000 tons) of 
contaminated sediment from the CDF. The representative solvent extraction process uses 
diisopropylamine as a solvent to separate the oil and water from the sediment. Following this extraction 
step, the solvent would be separated from the oil and water fractions and recycled within the process. 
The results of the treatability studies demonstrated that the technology was quite capable of achieving the 
PCB treatment goal of less than 50 ppm. 
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The small quantity of water generated during treatment operations (approximately I 0 gpm) is relatively 
clean and can be polished by the 350 gpm water treatment system already constructed at the site. The 
solvent extraction unit is expected to treat approximately 136 tons of wet sediment per day and operate 
on a 24 hour per day, seven day a week schedule. This results in treatment of the sediment over a five 
month period. Additional details of the solvent extraction process are in Section 4.2 of this document 
along with the results of the site specific treatability study and discussions of potential full scale 
implementation. 

The 9,000 tons of treated solids from the solvent extraction process would be tested to confirm the 
treatment goal had been met and then placed in a CDF. If the results indicate that the treatment goal was 
not met, the solids would require re-treatment until compliance was achieved. The solvent extraction 
process does not treat heavy metal contamination in the sediment. However, based on pilot study data, 
the treated solids pass TCLP testing and as a result, a final step of solidification would not appear to be 

' required. The treated solids could be placed in the pilot dredge material cell at the eastern end of the 
Sawyer Street CDF, or in CDF C, if available through ROD II cleanup activities. CDF C is part of 
EPA's proposed plan for the ROD II cleanup and is proposed to be constructed along the New Bedford 
shoreline just north of the Coggeshall Street bridge. Either of these locations is relatively proximate and 
would be appropriate for the disposal of this material. 

The solid phase chemical destruction process would treat approximately 3.2 tons per day of highly 
contaminated oil extract generated by the solvent extraction process. This estimated quantity is based on 
observations during the Hot Spot treatability study program and the projected throughput of the solvent 
extraction system of 136 tons of wet sediment per day. The observed generation rate for the oil extract 
from the treatability studies was a ratio equivalent to approximately five to six gallons of concentrated 
extract for each ton of wet sediment treated. This results in a total of 423 tons of highly contaminated oil 
extract to be treated with solid phase chemical destruction. 

The representative solid phase destruction process material utilizes elemental sodium and ammonia to 
destroy the chlorinated organics, including the PCBs. The results of the treatability study demonstrated 
that the tec~nology was capable of treating the extracted oil from initial PCB concentrations of 
approximately 50,000 ppm down to the 1 to 5 ppm range. Additional details on the process, related 
treatment equipment and potential full scale treatment operations are presented in Section 4.2. 

On-site disposal of the treated residuals from the solid phase chemical destruction step may potentially 
be more problematic. The treatment residual from this process is estimated to be only 600 cubic yards. 
While this is a relatively small quantity, the issue of whether or not it can be disposed of in a CDF 
without addition treatment could be a much larger issue and one that is currently unresolved. During the 
pilot scale studies, the reactive nature and high pH of this product made handling complex. While CRTI 
is working to resolve these issues, the potential impacts of a reactive, high pH waste residual include 
requiring additional controls during treatment operations to ensure worker safety and health and potential 
cost impacts. These impacts are associated with the potential need to perform additional conditioning 
and/or disposal of the residuals in an off-site permitted disposal facility. It is important to note that the 
potential cost impact for off-site disposal could exceed $500,000. 
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6.2.2.2 Overall Protection of Human Health and the Environment 

Remedial alternative HS-2A will achieve and maintain protection of human health and the environment. 
This will be accomplished through permanent treatment of over 99% of the PCBs associated with the hot 
spot sediments. The hot spot sediments will be treated to below the treatment goal of 50 ppm. Disposal 
of the treated sediments in an on-site CDF will greatly reduce the potential risks due to direct contact, 
and inhalation. Disposal ofthe treated sediments in an on-site CDF will also protect the environment. 

6.2.2.3 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-2A. Complete listings of these respective ARARs are presented in Tables B-2A-I, B-2A-2 and B-
2A-3 of Appendix B to this document. 

~ There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-2A. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 
posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 
Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act ( 16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve "•1~ 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (30 1 CMR 21.0), waterways (regarding flowed and 
filled tidelands)(31 0 CMR 9.00), and wetlands protection ( 131 MGL 40, 310 CMR 10.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 
Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring will comply with all the substantive 
requirements of the state Location-specific ARARs. Coordination with the state will be ongoing during 
the planning and implementation of the remedy. 

The primary action-specific ARARs are requirements regarding waste management and treatment. 
These ARARs include PCB storage, treatment and disposal requirements under TSCA and identification 
and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste Management 
standards. 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
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method to be approved by the Regional Administrator. Approval must be based on a finding that, based 
on technical, environmental, and economic considerations, disposal in an incinerator or chemical waste 
landfill is not reasonable and appropriate, and that the alternative disposal method will provide adequate 
protection to health and the environment. HS-2A qualifies as an alternative disposal remedy that requires 
approval by the Regional Administrator, based on the requirements ofTSCA. 

HS-2A will require temporary storage of the PCB sediment for greater than one year. Storage of PCB 
dredge spoil for more than a year violates a TSCA storage requirement. This ARAR needs to be waived 
under Section 121(d)(4)(C) of CERCLA due to the technical impracticality, based on engineering 
constraints, involved in removing and/or treating the PCB material in less than a year. Currently, the 
storage requirement is being waived as "an interim measure" under Section 12l(d)(4)(A). The present 
waiver allows the Agency to waive the storage ARAR for an interim measure that will become part of a 
final remedial action at the Site. HS-2A will require PCB contaminated sediments to be stored on site 
for approximately five years until completion of the remedy. In the interim, the PCB dredge spoil will 
remain stored within the existing CDF in a manner that is protective of health and the environment (as 
described under Alternative HS-1, No Further Action). Storage of the PCB dredge spoil will comply 
with the remaining TSCA storage ARARs that do not involve the one-year storage limit. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments, process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 

Massachusetts Solid Waste ARARs are applicable to the disposal of the treated sediments containing less 
the 50 ppm of PCBs. These requirements include cover systems, surface and groundwater protection, 
monitoring, and post-closure measures. 

Other federa:l and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air emissions from the proposed alternatives may 
result from releases from the storage facility, discharges from extraction and treatment technologies, and 
handling of the sediments before on-site processing. Air emissions will be addressed through 
monitoring, management of storage facilities, and treatment of off-gases from handling and processing. 

Water discharges are regulated under state and federal water quality ARARs. Water treatment will be 
required for the process discharges and possibly for surface run off becoming contaminated by the 
stored sediments. Operation of the water treatment plant requires a waiver of a provision of the National 
Pollutant Discharge Elimination System requirements of the federal Clean Water Act (CWA), Section 
402. The provision prohibits new discharges into waters that do not meet applicable water quality 
criteria, unless certain conditions are met (40 CFR 122.4(i)). It is proposed that a protectiveness waiver 
under Section 12l(d)(4)(B) of CERCLA be used for this ARAR since compliance would essentially 
prevent the cleanup of this Site and result in greater risk to human health and the environment than other 
alternatives. The issue is the result of the degraded water quality in the Harbor, where permitting any 
new discharge is not possible unless the Harbor's waters reach water quality standards or until the other 
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conditions of the regulations are met. Neither of these conditions are likely to be accomplished in a 
reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CW A requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CW A and its 
Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than off set by the 
permanent removal of copper contaminated sediments from the Harbor. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. Massachusetts guidelines to be considered include ambient air 
limits and noise levels. The Allowable Ambient Limits and Threshold Exposure Limits will be 
considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF)and air 
dioxin guidelines will be considered for evaluation of alternatives having air emissions. Noise levels 
will be minimized to the extent practicable. 

6.2.2.4 Long Term Effectiveness and Permanence 

Alternative HS-2A will provide long term effectiveness through treatment of the Hot Spot sediments 
with a combination of solvent extraction and solid phase chemical destruction. Treated sediment will 
have PCB concentrations less than 50 ppm and will be disposed of in an on-site CDF. Presuming that the ~~ 

residuals from the solid phase destruction process will be solid, non-reactive and have a pH less than 
11.5, these will also be disposed of on-site. Should these residuals be unacceptable for on-site disposal, 
they will be shipped off-site in a manner that is protective of human health and the environment. 

The on-site controls to manage the residuals are sufficient. The on-site CDF will isolate the treated 
sediments fr:om direct contact and potential volatilization. The CDFs are underlain by a relatively 
impermeable harbor sediment that would act as a barrier for leaching and finally, the CDF will be 
designed with an impermeable side wall as an additional control measure. It should also be noted that 
the metals that remain in the sediment are not expected to be leachable in significant quantities as they 
successfully passed TCLP testing. 

6.2.2.5 Reduction in Mobility, Toxicity, and Volume 

This alternative will significantly reduce the volume and toxicity of the hot spot sediments. The volume 
reduction is expected to be greater than 97% through solvent extraction. The solid phase destruction step 
will significantly reduce the toxicity of the hot spot sediments by destroying over 99% of the PCBs 
removed through solvent extraction. 
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6.2.2.6 Short Term Effectiveness 

The time to complete the remedial actions under alternative HS-2A is approximately five years. This 
estimate includes one to two years of design and procurement activities and a three year period to 
fabricate the treatment equipment and complete the clean-up operations. 

Protection of the community and the workers conducting the remediation are also considered under this 
criterion. The primary remedial components of alternative HS-2A are sediment removal and treatment 
operations. The process of removing the sediments from the CDF and handling them prior to treatment 
could generate air emissions. This potential for air emissions will be minimized by using a vacuum truck 
equipped with a vapor phase treatment system and storage of the sediments in sludge boxes vented to 
carbon canisters prior to treatment. 

The use of the solvents such as diisopropylamine and the solid phase chemical destruction reagents such 
as elemental sodium and ammonia pose potential risks to on-site workers and nearby residents. These 
risks can be greatly minimized through compliance with appropriate industry standards, the development 
and compliance with appropriate procedures and controls, and a complete HAZOP analysis of the 
treatment equipment prior to the start of treatment operations. In addition, treatment equipment 
operations would be monitored to ensure compliance with applicable emissions criteria. 

There are also potential short-tenn effectiveness concerns with the treatment residuals from the solid 
phase destruction process including high pH and reactivity. If the treated product demonstrates the 
characteristics observed during the pilot studies, additional safety measures will be required during 
full-scale operations. 

Worker health and safety would be addressed through requirements specified in a site-specific Health 
and Safety Plan (HASP). This plan will stipulate the appropriate personnel protective equipment and 
monitoring criteria. A site wide air monitoring program would also be implemented to ensure protection 
of workers and area residents. 

No adverse environmental impacts are anticipated while implementing alternative HS-2A. 

6.2.2. 7 Implementability 

The implementability of alternative HS-2A includes the technical and administrative feasibility of the 
alternative and the availability of the services and materials. The solvent extraction system could take up to 
eighteen months to fabricate and test prior to delivery at the site. In theory, the time to construct a solid 
phase chemical destruction unit is considerably less. However, the eighteen month time-frame for the 
solvent extraction unit would provide a reasonable amount of time to complete a solid phase chemical 
destruction unit and work through some of the materials handling difficulties experienced during the New 
Bedford Harbor treatability study program. 

The results of the pilot scale treatability studies also indicated that there may be materials handling 
difficulties associated with solid chemical dechlorination. It is important to note that these difficulties not 
be representative for all solid phase dechlorination processes. In either case, these difficulties appear to be 
resolvable through additional process engineering, development and testing. 
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Technologies are readily available to confirm that solvent extraction can treat the Hot Spot sediment to a 
residual PCB concentration of 50 ppm or less. Similar technologies are also readily available to confirm . ..._, 
successful treatment of the oily waste generated through solvent extraction and compliance with any 
relevant emissions criteria. 

There is also some risk that the competitive process for solvent extraction may be somewhat limited by the 
number of potential vendors with full-scale treatment units or the ability to construct a viable full-scale unit. 
This should be thoroughly discussed during the planning phases to maximize the competitive process. 

Given the hazardous nature of process operations and reagents, a significant level of effort is anticipated to 
coordinate with local emergency officials including police, fire, EMTs, Hazmat team, and local hospitals. 
Significant coordination will also be required with state, federal and local officials. 

6.2.2.8 Cost 

The costs for alternative HS-2A include the capital costs to upgrade the site facilities, remove and treat the 
sediment using solvent extraction and solid phase chemical destruction, conduct treated materials handling 
operation and perform air monitoring. Estimated costs for this alternative are summarized in Table 6-4. 
The total cost of$27.1 million is heavily influenced by the $13 million in direct treatment costs alone. Out 
of this $13 million, approximately $9 million is associated with the capital cost to produce a treatment unit 
for the project. As a percentage of total direct treatment costs, this is on the high end of the range for most 
treatment technologies. The estimated costs for solid phase chemical destruction may be low if the 
treatment residuals require additional conditioning before placement in a CDF or to meet standards for off
site disposal. 

The costs also contain a number of indirect costs including health and safety, legal, engineering, 
construction services and profit. A contingency factor of 20% is applied to the total of direct and indirect 
costs to cover items not anticipated at this time. 

6.2.2.9 State Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan. 

6.2.2.1 0 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 

RevO 
097-042 

***** DRAFT FINAL 
6-19 

***** 
12131197 



RevO 
097-042 

Table 6-4 
Cost Estimate: Remedial Alternative HS-2A 

Solvent Extraction and Solid Phase Chemical Dcstmction 

Dl RECT COSTS 
A. Site Preparation 
B. Sediment Removal From CDF 
C. Solvent Extraction 
D. Solid Phase Chemical Destruction 
E. Treated Materials Handling 
F. Air Monitoring 

TOTAL DIRECT COST!:·(TDC) 

INDIRECT COSTS 
A. Health & Safety(@ 5% of TDC) Level D Protection 
B. Legal, Administration, Permitting(@ I 0% ofTDC) 
C. Engineering (@ I 0% of TDC) 
D. Services During Construction (@ I 0% of TDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 

248,760 
329,540 

I 0,548,000 
2,422,098 

337,115 
I, 152,000 

$15,037,513 

751,876 
I ,503,751 
1,503,751 
1,503,751 
2,255,627 

SlUJ.l\Qti!lJ.~~~!{tJ!~~~~jl'~~lij-liitJf;:;,. ···· $22~556~~am,W~if':l 
CONTINGENCY(@ 20% ofTDC +TIC) 
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6.2.3 Alternative HS-28: Solvent Extraction and Gas Phase Chemical Destruction 

This section of the FS Addendum describes Remedial Alternative HS-28 and evaluates the alternative 
against the detailed evaluation criteria. Remedial HS-28 involves removal of the Hot Spot sediment from 
the CDF and treatment through a combination of solvent extraction and gas phase chemical destruction. 
The solvent extraction process would separate the organic contaminants including the PC8s into a 
concentrated oil extract. This extract would then be treated through gas phase chemical destruction. Solid 
residuals will be generated primarily by the solvent extraction step and will subsequently be placed in the 
CDF. 

In developing this remedial alternative, the lonics RCC 8.E.S.T.® solvent extraction and Eco Logic gas 
phase chemical destruction processes are used as representative treatment processes. It is important to note 
that discussion of these particular technology vendors is for illustrative purposes only. 

6.2.3.1 General Description 

Remedial Alternative HS-28 is a removal and treatment alternative with all treatment activities occurring 
at the site. The removal and treatment operations would include the following activities: withdrawal of 
the Hot Spot sediments from the CDF, staging the sediments for treatment in sealed containers, screening 
the sediment to remove over-sized material, treating the contaminated sediments through solvent 
extraction, treated the resulting oil extract through gas phase chemical destruction, and placement of the 
treated residuals in a CDF. Overall movement of materials from the CDF through the various treatment 
processes and back to the CDF is presented in Figure 6-3. 

The initial treatment steps for alternative HS-2B are the same as those described for HS-2A in Section 
6.2.2. These initial steps encompass the activities conducted from the initial upgrade of the site through 
the solvent extraction treatment and disposal of treated sediment in an on-site CDF. The first step in the 
cleanup process would be to upgrade existing site conditions to accommodate the materials handling and 
treatment operations. As with alternative HS-2A, the predominant feature of this initial step is the 
construction· of a series of treatment pads and access roads, as shown on Figure 6-4. Additional detail on 
existing site conditions and other site facility requirements is discussed in Section 6.2.2. An important 
consideration for alternative HS-2A is the size limitations of the site. These limitations pose potential 
health and safety concerns that must be addressed for the two treatment processes to be operated in such 
close proximity. 

Activities associated with the solvent extraction treatment process include removing the sediment from 
the CDF using a vacuum truck, transporting the sediment to the storage area and treatment unit, 
screening the sediment to remove oversize material, and treating the sediment using solvent extraction. 
Treated sediment would be tested for acceptability and returned to a CDF for ultimate disposal. Water 
generated from the treatment process would be treated using the on-site water treatment system. As 
discussed for alternative HS-2A, the solvent extraction process concentrates the organic fraction of the 
sediment into a highly contaminated oil product that requires additional treatment. Additional detail on 
the steps to conduct the solvent extraction process is provided in Section 6.2.2. 

Alternative HS-2B incorporates on-site gas phase chemical destruction as the method for treatment of the 
contaminated oil product generated from the solvent extraction process. The gas phase chemical 
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destruction process would treat approximately 3.2 tons per day of highly con tam ina ted oi I extract 
generated by the solvent extraction process. This estimated quantity is based on observations during the 
Hot Spot treatability study program and the projected throughput of the solvent extraction system of 136 
tons of wet sediment per day. The observed generation rate for the oil extract from the treatability 
studies was approximately five to six gallons of concentrated extract for each ton of wet sediment 
treated. This results in a total of 423 tons of highly contaminated oil extract to be treated through gas 
phase chemical destruction. 

The representative gas phase destruction process material utilizes a reducing environment of hydrogen 
and high temperature (900°C) to destroy the chlorinated organics including the PCBs. The results of the 
treatability studies demonstrated that the technology was effective in treating PCBs in the gas phase. 
The average Destruction and Removal Efficiencies (ORE) for four treatment runs was 99.99989%. The 
oily waste would likely be placed in the Sequential Batch Vaporizer (SBV) which is a heated autoclave
type chamber. The SBV vaporizes the contaminated oil into the hydrogen-rich hot recirculation gas. 

The resulting vapor stream is drawn into the reactor chamber where the destruction of the PCBs and 
other chlorinated organic compounds occurs. The residence time in the reactor is on the order of seconds 
with the product gas routed to off-gas treatment system. The off-gas system would be designed to treat 
the reaction products and includes several scrubbers and a boiler system (thermal oxidizer). The 
conceptual off-gas treatment system for the oil extract from the Hot Spot sediments includes three 
scrubbers and a boiler system to ensure that any particulates, hydrochloric acid, hydrogen sulfide, 
benzene and naphthalene are removed from the off-gas. 

A portion of the off-gas could be recirculated within the system and the remaining off-gas stored, tested 
and used as fuel for the boiler system to heat ancillary system components. Process effectiveness is 
evaluated on a real-time basis through the measurement of monochlorobenzene in the off-gas. This 
compound is used as a surrogate to estimate PCB destruction. Theoretically, monochlorobenzene is 
generated during the last step in the break-down of the PCBs within the process before final 
dechlorination to benzene. 

The New Bedford Hot Spot treatability study involving the gas phase reactor was conducted using 
thermal desorption as the separation step rather than the solvent extraction process that would be used for 
this alternative. The SBV application that would be appropriate for this alternative was not tested on a 
site specific basis. However, this is not anticipated to be a problem as the gas phase chemical destruction 
component of the treatability study was successful and the SBV application has a successful track record 
in treating highly concentrated PCB wastes at full scale. This experience base includes such wastes as 
PCB transformer oil. Additional details on the gas phase chemical destruction process, related treatment 
equipment and potential full scale treatment operations are presented in Section 4.4 

6.2.3.2 Overall Protection of Human Health and the Environment 

Remedial alternative HS-2B will achieve and maintain protection of human health and the environment. 
This will be accomplished through permanent treatment of over 99% of the PCBs associated with the hot 
spot sediments. The hot spot sediments will be treated to below the treatment goal of 50 ppm. Disposal 
of the treated sediments in an on-site CDF will greatly reduce the potential risks due to direct contact, 
and inhalation. Disposal of the treated sediments in an on-site CDF will also protect the environment. 
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6.2.3.3 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-2B. Complete listings of these respective ARARs are presented in Tables B-28-1, B-28-2 and 
8-28-3 of Appendix 8 to this document. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-28. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 
posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 

~ Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act (16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (30 1 CMR 21.0), waterways (regarding flowed and 
filled tidelands)(31 0 CMR 9.00), and wetlands protection (131 MGL 40, 310 CMR 1 0.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 
Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring will comply with all the substantive 
requirements. of the state location-specific ARARs. Coordination with the state will be ongoing during 
the planning and implementation of the remedy. 

The primary action-specific ARARs are requirements regarding waste management and treatment. 
These ARARs include PCB storage, treatment and disposal requirements under TSCA and identification 
and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste Management 
standards. 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. Approval must be based on a finding that, based 
on technical, environmental, and economic considerations, disposal in an incinerator or chemical waste 
landfill is not reasonable and appropriate, and that the alternative disposal method will provide adequate 
protection to health and the environment. HS-2B qualifies as an alternative disposal remedy that requires 
approval by the Regional Administrator, based on the requirements ofTSCA. 
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HS-2B will require temporary storage of the PCB sediment for greater than one year. Storage of PCB 
dredge spoil for more than a year violates a TSCA storage requirement. This ARAR needs to be waived 
under Section 121 (d)(4)(C) of CERCLA due to the technical impracticality, based on engineering 
constraints, involved in removing and/or treating the PCB material in less than a year. Currently, the 
storage requirement is being waived as "an interim measure" under Section 12l(d)(4)(A). The present 
waiver allows the Agency to waive the storage ARAR for an interim measure that will become part of a 
final remedial action at the Site. HS-2B will require PCB contaminated sediments to be stored on site for 
approximately five years until completion of the remedy. In the interim, the PCB dredge spoil will 
remain stored within the existing CDF in a manner that is protective of health and the environment (as 
described under Alternative HS-1, No Further Action). Storage of the PCB dredge spoil will comply 
with the remaining TSCA storage ARARs that do not involve the one-year storage limit. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 

~ dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments. process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 

Massachusetts Solid Waste ARARs are applicable to the disposal of the treated sediments containing less 
the 50 ppm of PCBs. These requirements include cover systems, surface and groundwater protection, 
monitoring, and post-closure measures. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air emissions from the proposed alternatives may 
result from releases from the storage facility, discharges from extraction and treatment technologies, and 
handling of the sediments before on-site processing. Air emissions will be addressed through 
monitoring, management of s~orage facilities, and treatment of off-gases from handling and processing. 

Water discharges are regulated under state and federal water quality ARARs. Water treatment will be 
required for the process discharges and possibly for surface run off becoming contaminated by the 
stored sediments. Operation of the water treatment plant requires a waiver of a provision of the National 
Pollutant Discharge Elimination System requirements of the federal Clean Water Act (CWA), Section 
402. The provision prohibits new discharges into waters that do not meet applicable water quality 
criteria, unless certain conditions are met (40 CFR 122.4(i)). It is proposed that a protectiveness waiver 
under Section 12l(d)(4)(B) of CERCLA be used for this ARAR since compliance would essentially 
prevent the cleanup of this Site and result in greater risk to human health and the environment than other 
alternatives. The issue is the result of the degraded water quality in the Harbor, where permitting any 
new discharge is not possible unless the Harbor's waters reach water quality standards or until the other 
conditions of the regulations are met. Neither of these conditions are likely to be accomplished in a 
reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CW A requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CW A and its 
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Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than off set by the 
permanent removal of copper contaminated sediments from the Harbor. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. Massachusetts guidelines to be considered include ambient air 
limits and noise levels. The Allowable Ambient Limits and Threshold Exposure Limits will be 
considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF)and air 
dioxin guidelines will be considered for evaluation of alternatives having air emissions. Noise levels 
will be minimized to the extent practicable. 

6.2.3.4 Long Term Effectiveness 

Alternative HS-2B would provide long term effectiveness through treatment of the Hot Spot sediments 
with a combination of solvent extraction and gas phase chemical destruction. Treated residuals would be 
less than 50 ppm PCB and will be disposed of in an on-site CDF. 

The on-site controls to manage the residuals are sufficient and would isolate the sediments from direct 
content and potential volatilization. The CDFs also are underlain by a relatively impermeable harbor 
sediment that will act as a barrier for leaching and finally, the CDF would be designed with an 
impermeable side wall as an additional control measure. It should also be noted that the metals that 
remain in the sediment are not expected to be significantly leachable as they successfully passed TCLP 
testing. 

6.2.3.5 Reduction in Mobility, Toxicity, and Volume 

This alternative will significantly reduce the volume and toxicity of the hot spot sediments. The volume 
reduction is expected to be greater than 97% through solvent extraction. The gas phase destruction step 
will significantly reduce the toxicity of the hot spot sediments by destroying over 99% of the PCBs 
removed through solvent extraction. 

6.2.3 .6 Short Term Effectiveness 

The time to complete the remedial actions under alternative HS-2B is approximately five years. This 
estimate includes one to two years of design and procurement activities and a three year period to 
fabricate the treatment equipment and complete the clean-up operations. 

Protection of the community and the workers conducting the remediation are also considered under this 
criterion. The primary remedial components of alternative HS-2B are sediment removal and treatment 
operations. The process of removing the sediments from the CDF and handling them prior to treatment 
could generate air emissions. This potential for air emissions will be minimized by using a vacuum truck 
equipped with a vapor phase treatment system and storage of the sediments in sludge boxes vented to 
carbon canisters prior to treatment. 
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The use of the solvents such as diisopropylamine, hydrogen and the combination of other process 
components, such as boilers, pose potential risks to on-site workers and nearby residents. These risks ..._., :. 
can be greatly minimized through compliance with appropriate industry standards, the development and 
compliance with appropriate procedures and controls, and a complete HAZOP analysis of the treatment 
equipment prior to the start of treatment operations. In addition, treatment equipment operations would 
be monitored to ensure compliance with applicable emissions criteria. 

An implementability concern discussed below for Alternative HS-28 is also reflected in the short term 
effectiveness criterion as it relates to worker and community safety. This concern is the small size of the 
available treatment area and two processes that each have significant hazard potential. Again, this would 
have to be reviewed in significant detail within a formal HAZOP review. 

Worker health and safety would be addressed through requirements specified in a site-specific Health 
and Safety Plan (HASP). This plan will stipulate the appropriate personnel protective equipment and 
monitoring criteria. A site wide air monitoring program would also be implemented to ensure protection 
of workers and area residents. 

6.2.3.7 Implementability 

The lmplementability of alternative HS-28 includes the technical and administrative feasibility of the 
alternative and the availability of the services and materials. The solvent extraction system could take up 
to eighteen months to fabricate and test prior to delivery at the site. The gas phase destruction unit could 
also be delivered within this eighteen month time frame. 

An aspect of implementability that would have to be further evaluated during design is the limited space .._
11
., 

available at the site. This may potentially impact how these two technologies would be implemented and is 
related to the nature of their treatment operations, their associated reagents and industry standards for 
spacing between certain types of process components. For example, flammable solvents and the potential 
for open flames. Again, this would have to be addressed as part of the design process to ensure safety. 

Technologies are readily available to confirm that solvent extraction can treat the Hot Spot sediment to a 
residual PCB concentration of 50 ppm or less. Similar technologies are also readily available to confirm 
successful treatment of the oily waste generated through solvent extraction and compliance with any 
relevant emissions criteria. 

Implementation of these processes will take a significant level of coordination with local, 
hazmat and hospital personnel, given the operational aspects of these two processes. 
coordination would also occur between the federal and state agencies responsible 
implementation of the alternative. 

police, fire, 
Significant 

for overall 

The limited number of potential vendors that could successfully implement these technologies needs to be 
considered in evaluating this treatment approach. As a result, the competitive bidding process could be 
somewhat limited. 
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6.2.3.8 Cost 

The costs for alternative HS-28 include site preparation, sediment removal operations, solvent 
extraction, gas phase chemical destruction, treated materials handling and air monitoring. The total 
alternative cost of approximately $31.9 million includes the direct costs for the activities mentioned above 
and indirect costs to cover nonconstruction related items such as engineering, health and safety and legal 
and permitting (Table 6-5). A twenty percent contingency factor has also been included to cover items not 
anticipated at this time. 

Since the treated residuals will be placed in an on-site CDF, Operation and Maintenance (O&M) costs to 
monitor and maintain the treated solids are not included. 

6.2.3.9 State Acceptance 

' This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan. 

6.2.3.1 0 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 
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Table 6-5 
Cost Estimate: Remedial Alternative HS-2B 

Solvent Extraction and Gas Phase Chemical Destruction 

DIRECT COSTS 
A. Site Preparation 
B. Sediment Removal From CDF 
C. Solvent Extraction 
D. Gas Phase Chemical Destruction 
E. Treated Materials Handling 
F. Air Monitoring 

248,760 
329,540 

10,548,000 
5,131,836 

337, I 15 
1,152,000 

$17,747 

INDIRECT COSTS 
A. Health & Safety(@ 5% ofTDC) Level D Protection 
B. Legal, Administration, Permitting(@ 10% ofTDC) 
C. Engineering (@ 10% of TDC) 
D. Services During Construction(@ I 0% ofTDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 
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6.2.4 Alternative HS-2C: Solvent Extraction and Off-Site Incineration 

This section of the FS Addendum describes Remedial Alternative HS-2C and evaluates the alternative 
against the detailed evaluation criteria. Alternative HS-2C involves removal of the Hot Spot sediment 
from the CDF and treatment through a combination of solvent extraction (on-site) and off-site 
incineration. The solvent extraction process would separate the organic contaminants including the 
PCBs into a concentrated oil extract. This extract would then be shipped off-site to permitted 
incineration facility for destruction of the PCBs and other organic contaminants. Solid phase treatment 
residuals from the solvent extraction process would be placed in an on-site CDF. 

In developing this remedial alternative, the lonics RCC B.E.S.T.® solvent extraction is used as 
representative treatment processes. It is important to note that discussion of this particular technology 
vendor is for illustrative purposes only. 

6.2.4.1 General Description 

Remedial Alternative HS-2C is a removal and treatment alternative with the separation component of the 
treatment activities occurring on the site and the contaminant destruction component occurring at a 
permitted off-site facility. The removal and treatment operations at the site would include the following 
activities; withdrawal of the Hot Spot sediments from the CDF, staging the sediments for treatment in 
sealed containers, screening the sediment to remove over-sized material, treating the contaminated 
sediments through solvent extraction, collecting and packaging the contaminated oil extract for shipment 
off-site and placement of the treated residuals in a CDF. Overall movement of materials from the CDF 
through the solvent extraction process and placement in the CDF is presented in Figure 6-5. 

The initial treatment steps for alternative HS-2C are the same as those described for HS-2A in Section 
6.2.2. These initial steps encompass the activities conducted from the initial upgrade of the site through 
the solvent extraction treatment and disposal of treated sediment in an on-site CDF. The first step in the 
cleanup process would be to upgrade existing site conditions to accommodate the materials handling and 
treatment operations. As with alternative HS-2A, the predominant feature of this initial step is the 
construction of a series of treatment pads and access roads, as shown on Figure 6-6. Additional detail on 
existing site conditions and other site facility requirements is discussed in Section 6.2.2. 

Other activities associated with the solvent extraction treatment process include removing the sediment 
from the CDF using a vacuum truck, transporting the sediment to the storage area and treatment unit, 
screening the sediment to remove oversize material, and treating the sediment using solvent extraction. 
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The waste oil extract from the solvent extraction process would be placed in 55-gallon drums for interim 
storage and shipped regularly from the site (twice per week) to minimize the build-up of this highly 
contaminated material at the site. The off-site incineration will take place at a permitted off-site disposal 
facility specifically designed to accommodate wastes such as the oil extract from the Hot Spot sediments. 
The material is expected to have a high BTU content and treatment is expected to be relatively straight 
forward using this method. The primary performance criteria for the destruction of the PCBs will be a 
DRE of 99.9999%. Since the majority of the heavy metals will remain in the treated solids associated 
with the solvent extraction process, the oil waste is not expected to produce volatile metals emissions 
during incineration. 

6.2.4.2 Overall Protection of Human Health and the Environment 

Remedial alternative HS-2C will achieve and maintain protection of human health and the environment. 
This will be accomplished through permanent treatment of over 99% of the PCBs associated with the hot 
spot sediments. The hot spot sediments will be treated to below the treatment goal of 50 ppm. Disposal 
of the treated sediments in an on-site CDF will greatly reduce the potential risks due to direct contact, 
and inhalation. Disposal of the treated sediments in an on-site CDF wi II also protect the environment. 

6.2.4.3 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-2C. Complete listings of these respective ARARs are presented in Tables B-2C-I, B-2C-2 and B-
2C-3 of Appendix B to this document. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-2C. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidances are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic 
risks posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 
Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act (16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (301 CMR 21.0), waterways (regarding flowed and 
filled tidelands)(31 0 CMR 9.00), and wetlands protection ( 131 MGL 40, 310 CMR I 0.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 
Beaches (including tidal flats), Coastal Bank (including a I 00-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 
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All actives, including operation, maintenance, and monitoring will comply with all the substantive 
requirements of the state location-specific ARARs. Coordination with the state will be ongoing during 
the planning and implementation of the remedy. 

The primary action-specific ARARs are requirements regarding waste management and treatment. 
These ARARs include PCB storage, treatment and disposal requirements under TSC A and identification 
and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste Management 
standards. 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. HS-2C qualifies as utilization of an approved 
incinerator for the ultimate destruction of PCBs under TSCA. 

' HS-2C will require temporary storage of the PCB sediment for greater than one year. Storage of PCB 
dredge spoil for more than a year violates a TSCA storage requirement. This ARAR needs to be waived 
under Section 121(d)(4)(C) of CERCLA due to the technical impracticality, based on engineering 
constraints, involved in removing and/or treating the PCB material in less than a year. Currently, the 
storage requirement is being waived as "an interim measure" under Section 121(d)(4)(A). The present 
waiver allows the Agency to waive the storage ARAR for an interim measure that will become part of a 
final remedial action at the Site. HS-2C will require PCB contaminated sediments to be stored on site for 
approximately five years until completion of the remedy. In the interim, the PCB dredge spoil will 
remain stored within the existing CDF in a manner that is protective of health and the environment (as 
described under Alternative HS-1, No Further Action). PCB oil extracted by the solvent extraction 
process will be shipped regularly to the incinerator facility so to minimize on-site storage. Storage of the 
PCB dredge spoil and extracted PCB oil will comply with the remaining TSCA storage ARARs that do 
not involve the one-year storage limit. 

Massachusetts Hazardous.Waste ARAR's. apply to all non-PCB contamjnants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments, process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 

Massachusetts Solid Waste ARARs are applicable to the disposal of the treated sediments containing less 
the 50 ppm of PCBs. These requirements include cover systems, surface and groundwater protection, 
monitoring, and post-closure measures. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air emissions from the proposed alternatives may 
result from releases from the storage facility, discharges from extraction technologies, and handling of 
the sediments before on-site processing. Air emissions will be addressed through monitoring, 
management of storage facilities, and treatment of off-gases from handling and processing. 
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Water discharges are regulated under state and federal water quality ARARs. Water treatment will be 
required for the process discharges and possibly for surface run otT becoming con tam ina ted by the 
stored sediments. Operation of the water treatment plant requires a waiver of a provision of the National 
Pollutant Discharge Elimination System requirements of the federal Clean Water Act (CW A), Section 
402. The provision prohibits new discharges into waters that do not meet applicable water quality 
criteria, unless certain conditions are met (40 CFR 122.4(i)). It is proposed that a protectiveness waiver 
under Section 12l(d)(4)(B) of CERCLA be used for this ARAR since compliance would essentially 
prevent the cleanup of this Site and result in greater risk to human health and the environment than other 
alternatives. The issue is the result of the degraded water quality in the Harbor, where permitting any 
new discharge is not possible unless the Harbor's waters reach water quality standards or until the other 
conditions of the regulations are met. Neither of these conditions are likely to be accomplished in a 
reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
' proposed discharge, Section 402 of the CW A requires that discharges meet ambient water quality criteria 

(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CW A and its 
Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than off set by the 
permanent removal of copper contaminated sediments from the Harbor. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. Massachusetts guidelines to be considered include ambient air ~-
limits and noise levels. The Allowable Ambient Limits and Threshold Exposure Limits will be 
considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF)and air 
dioxin guidelines will be considered for evaluation of alternatives having air emissions. Noise levels 
will be minimized to the extent practicable. 

6.2.4.4 Long Term Effectiveness 

Alternative HS-2C will provide long term protection of public health and the environment. This will be 
accomplished through treatment of the Hot Spot sediments with a combination of solvent extraction and 
off-site incineration at an approved TSCA facility. Treated sediment will contain less than 50 ppm PCB 
and will be disposed of in on-site CDF. 

The on-site controls to manage the residuals are sufficient and will isolate the sediments from direct 
content and potential volatilization. The CDF is underlain by a relatively impermeable harbor sediment 
that would act as a barrier for any leaching and finally, the CDF would be designed with an impermeable 
side wall as an additional control measure. It should also be noted that the metals that remain in the 
sediment are not expected to be significantly leachable as they successfully passed TCLP testing. 
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6.2.4.5 Reduction in Mobility, Toxicity, and Volume 

This alternative will significantly reduce the volume and toxicity of the hot spot sediments. The 
volume reduction is expected to be greater than 97% through solvent extraction. Off-site 
incineration will significantly reduce the toxicity of the hot spot sediments by destroying over 
99% of the PCBs removed through solvent extraction. The processes are both irreversible and 
produce treatment residuals that pose little risk. 

6.2.4.6 Short Term Effectiveness 

The time to complete the remedial actions under alternative HS-2C is approximately five years. This 
estimate includes one to two years of design and procurement activities and a three year period to 
fabricate the treatment equipment and complete the clean-up operations. 

Protection of the community and the workers conducting the remediation are also considered under this 
criterion. The primary remedial components of alternative HS-2C are sediment removal, on-site 
treatment operations, interim storage of the extracted PCBs and off-site shipment to an incinerator. The 
process of removing the sediments from the CDF and handling them prior to treatment could generate air 
emissions. This potential for air emissions will be minimized by using a vacuum truck equipped with a 
vapor phase treatment system and storage of the sediments in sludge boxes vented to carbon canisters 
prior to treatment. 

The use of the solvents such as diisopropylamine could pose potential risks to on-site workers and nearby 
residents. These risks can be greatly minimized through compliance with appropriate industry standards, 
the development and compliance with appropriate procedures and controls, and a complete HAZOP 
analysis of the treatment equipment prior to the start of treatment operations. In addition, treatment 
equipment operations would be monitored to ensure compliance with applicable emissions criteria. 

Worker health and safety would be addressed through requirements specified in a site-specific Health 
and Safety Plan (HASP). This plan will stipulate the appropriate personnel protective equipment and 
monitoring criteria. A site wide air monitoring program would also be implemented to ensure protection 
of workers and area residents. 

No adverse environmental impacts are anticipated while implementing alternative HS-2C. 

6.2.4.7 Implementability 

The implementability of alternative HS-2C includes the technical and administrative feasibility of the 
alternative and the availability of the services and materials. The solvent extraction process has been 
implemented at full-scale, yet a new full-scale unit would have to be built for this project. Given one to two 
years for design and procurement, it will take five years to fabricate and test the solvent extraction unit and 
implement the removal and treatment activities. The reliability of the technology is expected to be 
reasonable for innovative treatment technology equipment. This is based on the unit process components of 
the system that are widely available in the market place and have a long operating history . 
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At the writing of this document, off-site incineration is available to treat hazardous wastes. It is possible 
that facilities may not be available in the future to incinerate the wastes. One of the largest treatment units in 
the country recently indicated that it would no longer be accepting wastes. 

Technologies are readily available to confirm that solvent extraction can treat the Hot Spot sediment to a 
residual PCB concentration of 50 ppm or less. Similar technologies are also readily available to confirm 
compliance with any relevant emissions criteria. 

On-site implementation of solvent extraction will require the coordination of federal, state and local 
officials. The local coordination will likely extend to the police and fire departments; hazmat team and 
EMTs; and the local hospital. 

Given the limited number of full-scale solvent extraction systems for hazardous waste treatment, there is 
concern regarding the competitiveness of the bidding process for this alternative. 

6.2.4.8 Cost 

The costs for alternative HS-2C include the capital costs to upgrade the site facilities, removal of the 
sediment from the CDF, treatment through solvent extraction, off-site incineration of the concentrated oil 
extract, materials handling of the treated solids, and air monitoring. 

The total estimated cost for this alternative is approximately $24.9 million, includes the direct costs 
described above and indirect costs to cover nonconstruction related items such as engineering, health and 
safety and legal and administrative (Table 6-6) costs. A contingency factor has also been included to cover 
items not anticipated at this time. ~-

6.2.4.9 State Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan. 

6.2.4.1 0 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 

RevO 
097-042 

***** DRAFf FINAL ***** 
6-38 

12/31/97 



RevO 

097-042 

Table 6-6 
Cost Estimate: Remedial Alternative HS-2C 
Solvent Extraction and Off-Site Incineration 

DIRECT COSTS 
A. Site Preparation 
B. Sediment Removal From CDF 
C. Solvent Extraction 
D. Off-Site Incineration 
E. Treated Materials Handling 
F. Air Monitoring 

TOTAL DIRECT .COST (TDC) 

INDIRECT COSTS 
A. Health & Safety(@ 5% ofTDC) Level D Protection 
B. Legal, Administration, Permitting(@ I 0% ofTDC) 
C. Engineering(@ I 0% of TDC) 
D. Services During Construction(@ 10% ofTDC) 
E. Turnkey Contractor Fee(@ I 5% ofTDC) 

SUBTOTA.L~~~1lMP~~&,Jl~.()S:.f,St~~~,.~(:o:, ". 
CONTINGENCY(@ 20% ofTDC +TIC) 
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6.2.5 Alternative HS-3A: Thermal Desorption and Solid Phase Chemical Destruction 

This section and the following sections (6.2.6 and 6.2.7) discuss three remedial alternatives involving 
thermal desorption of contaminants from the Hot Spot and the subsequent chemical destruction of those 
contaminants. Several thermal desorption units are potentially available and applicable to treat the Hot 
Spot sediments, including the Eco Logic unit tested at pilot scale. Those processes most applicable to 
the Hot Spot sediment were chosen as representative technologies for evaluation purposes. The range of 
thermal desorption units, associated off-gas treatment systems and the units chosen for this evaluation 
are discussed in more detail in Section 6.2.5.1. 

Section 6.2.5.2 of this FS Addendum describes Remedial Alternative HS-3A and evaluates the 
alternative against the detailed evaluation criteria. Alternative HS-3A involves removal of the Hot Spot 
sediment from the CDF and treatment through a combination of thermal desorption and solid phase 

~ chemical destruction. The thermal desorption process would separate the organic contaminants 
including the PCBs into a concentrated oil extract. This extract would then be treated through solid 
phase chemical destruction. Solid phase residuals from both processes would then placed in the CDF. 

In developing remedial alternative HS-3A, the Maxymillian Technologies, Inc. Indirect Desorption 
System (IDS) and the CRTI SET® solid phase chemical destruction processes are used as representative 
treatment processes. It is important to note that discussion of these particular technology vendors is for 
illustrative purposes only. 

6.2.5.1 Thermal Desorption Background 

Before describing the details of remedial alternatives that use thermal desorption, it is important to 
review some basics of the process for treating contaminated sediment including: (i) how the technology 
works to separate the PCBs from the sediment; and, (ii) a description of several potential technical 
approaches. This background information is important to understanding how the representative thermal 
desorption processes presented in alternatives HS-3A, HS-3B and HS-3C fit into the wide range of 
potential equjpment options. 

Thermal desorption is a treatment technology that heats the sediment to separate (desorb) the 
contaminants from the sediment. At temperature levels of up to 1000°F, the con tam in ants vaporize from 
the sediment and are typically collected and treated. Most thermal desorption systems potentially 
applicable to PCB contaminated sediment provide the heat indirectly. In these systems, the contaminated 
sediment does not come into contact with a flame or combustion gas. Rather, the outside of a metal 
cylinder is often heated and the hot metal indirectly heats the sediment tumbling inside. Other means are 
available for indirectly heating the sediment, such as, the molten tin bath used by the Eco Logic system. 
This system was tested during the treatability study test program and is used as a representative thermal 
desorption process for remedial alternative HS-3B. 

As the sediment is heated, the moisture and the contaminants vaporize and become part of the gas stream 
flowing through the desorber. Many systems use a gas such as nitrogen or hydrogen to reduce the 
oxygen content in the gas stream as a method of limiting the formation of dioxins and furans. Other 
systems such as the indirect system presented in this alternative do not use a flow through gas stream. 
Instead, the unit operates under negative pressure through induction type fan and steam/vapor mix that 
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evolves during thermal separation and carries the contaminants out of the indirect desorption system and 
into the off-gas treatment system. 

Treatment of the vapor phase organic contaminants such as PCBs can be accomplished through a variety 
of means including gas phase chemical destruction, collection on activated carbon, or recovery (of an 
organic oil-like product) in condensing equipment. In the latter two cases, the contaminants will require 
additional treatment through some other means such as incineration. 

In addition to the treatment of organic contaminants, the thermal desorption off-gas will require 
additional treatment to address inorganic and particulate removal. Several potential off-gas treatment 
system components and their functions include; scrubbers to remove particulate and potential acids, 
condensing units to remove the moisture from the off-gas stream and reduce gas flow volumes, and 
baghouses and/or HEPA filters for particulate removal. These components are particularly important for 
the Hot Spot sediments which are fine grained, contain volatile metals such as lead, and will produce 

' hydrogen sulfide and hydrochloric acid as the gases are cooled within the off-gas system. 

Remedial Alternative HS-3A and HS-3C use an indirect thermal desorption system constructed by 
Maxymillian Technologies, Inc. as a representative process. The conceptual process flow diagram for 
the unit is presented in Figure 6-7. A Maxymillian unit recently treated PCB contaminated soils at 
throughput rates of up to 16 tons per hour at a hazardous waste site. The unit treated over 14,000 tons of 
PCB contaminated soils to residual concentrations below 2 ppm PCB. A photograph of the Maxymillian 
thermal desorption unit and related support equipment is presented in Exhibit 6-2. 
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6.2.5.2 General Description 

Remedial Alternative HS-3A is a removal and treatment alternative with all treatment activities 
occurring at the site. The removal and treatment operations includes the following activities: withdrawal 
of the Hot Spot sediments from the CDF, staging the sediments for treatment in sealed containers, 
mechanical dewaterings, treating the contaminated sediments using thermal desorption, treating the 
resulting oil extract with solid phase chemical destruction, and placement of the treated residuals in a 
CDF. Overall movement of materials from the CDF through the various treatment processes and back to 
the CDF is presented in Figure 6-8. 

The initial treatment steps for alternative HS-3A are the same as those described for HS-2A in Section 
6.2.2. These initial steps encompass the activities conducted from the initial upgrade of the site through 
staging and storing sediment prior to thermal desorption. The first step in the cleanup process will be to 
upgrade existing site conditions to accommodate the materials handling and treatment operations. As 
with alternative HS-2A, the predominant feature of this initial step is the construction of a series of 
treatment pads and access roads, as shown on Figure 6-9. Additional detail on existing site conditions 
-and other site facility requirements is discussed in Section 6.2.2. 

Prior to the thermal desorption, the sediment would undergo a mechanical dewatering step to increase the 
solids content. In summary, the sediment is placed in an apparatus that squeezes the water out of the 
sediment. The dewatering step is done to decrease the treatment costs for thermal desorption as the 
utility costs, unit efficiency and processing time are directly related to amount of moisture in the 
sediment. 

Mechanical dewatering is estimated to increase the solids content of the sediment from 50%, up to 62%. 
While this may not seem numerically significant, this increase is quite significant and results in the 
removal of over 800,000 gallons of water from the 18,000 tons of Hot Spot sediment. The dewatering 
estimate was developed using sediment from New Bedford Harbor and bench scale test equipment. The 
dewatering tests were conducted as part of a treatability study program conducted for the site during the 
late I 980s (Ebasco, 1989). During this study, sediment at 38% solids were increased to 62% solids. 
Accordingly, the above estimate of 62% solids may be biased on the low side given an expected initial 
solids content of 50%. However, dewatering is a technical matter that should be approached cautiously 
as 62% solids may be the upper limit using mechanical equipment, regardless of the starting point. 

Following dewatering, the PCBs and other organics would be separated from the Hot Spot sediments 
using an indirectly heated thermal desorption unit operating at temperatures of up to I 000°F. The treated 
solids would be tested to determine if the target cleanup goal of 50 ppm has been reached. Residual 
solids will be disposed in a CDF if the target cleanup goal of 50 ppm is met. Additional treatment cycles 
will be required for those solids which do not meet the criteria. Based on the results of the pilot scale 
treatability study program, thermal desorption should be able to meet this goal. While the average 
residual PCB concentration achieved during the recent treatability studies was slightly above this goal 
(52 ppm), the mechanical difficulties experienced by the vendor (Eco Logic) seem to provide a 
reasonable explanation as to why these results were atypical. Based on the treatability studies, the 
residual solids from the thermal desorption process pass TCLP testing and additional treatment with 
solidification does not appear needed. 
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The off-gas from the thermal desorption process would undergo subsequent treatment to remove the 
particulates, the vapor phase organics and heavy metals that may have volatilized. The Maxymillian 
Technology IDS uses a high temperature bag house as the first step in the off-gas treatment train to 
remove particulates. Given the high temperature of the off-gas at this location, the particulates captured 
are typically not contaminated and may be combined with the other solid phase treatment residuals. The 
particulate free off-gas is then subject to a quench cycle and passed through a shell and tube condenser 
which is maintained at a low temperature with a glycol based chiller system. The results of these 
processes are two waste streams, one liquid, and one vapor phase. 

The liquid waste stream generated through quenching and condensing operations is likely to have two 
separate phase products, the high molecular weigh organic contaminants such as PCBs, in a separate oil 
phase, and a water phase. The separate oil phase product becomes the feed material for the solid phase 
chemical destruction process. The remaining water will undergo several additional treatment steps prior 
to discharge to the on-site treatment system for final polishing. 

The vapor phase stream is then pre-heated to reduce the moisture content thereby increasing the 
efficiency of the carbon polishing step. The off-gas also passes through a HEPA filter for fine particulate 
removal including vapor phase heavy metals that may have re-condensed. 

The solid phase chemical destruction process operates similarly to that described in Section 6.2.2 for 
alternative HS-2A (solvent extraction with solid phase chemical destruction). Although, the solid phase 
chemical destruction process was not tested in conjunction with the thermal desorption process, 
sufficient data were gathered during the pilot testing and are available from other implementation of the 
thermal desorption technology to make some generalized assumptions for the purpose of discussing the "~~~~" 

combination ofthermal desorption and chemical destruction. 

It is assumed that the solid phase chemical destruction process would treat the same mass of oil as 
alternative HS-2A, approximately 3.2 tons per day, or 423 tons in total. This estimated quantity is based 
on observations during the Hot Spot treatability study program and available data for the Hot Spot 
sediment. 

The representative solid phase destruction process material utilizes elemental sodium and ammonia to 
destroy the chlorinated organics, including the PCBs. The results of the treatability study demonstrated 
that the technology was capable of treating the extracted oil from initial PCB concentrations of 
approximately 50,000 ppm down to the I to 5 ppm range. Additional details on the process, related 
treatment equipment and potential full scale treatment operations are presented in Section 4.2 

On-site disposal of the treated residuals from the solid phase chemical destruction step may potentially 
be more problematic. The treatment residual from this process is estimated to only be 600 cubic yards. 
While this is a relatively small quantity, the issue of whether or not it can be disposed of in a CDF 
without addition treatment could be a much larger issue and one that is currently unresolved. During the 
pilot scale studies, the reactive nature and high pH of this product made handling complex. While CRTI 
is working to resolve these issues, the potential impacts of a reactive, high pH waste residual include 
additional controls during treatment operations to ensure worker safety and health and potential cost 
impacts. These impacts are associated with the potential need to perform additional conditioning and/or 
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disposal of the residuals in an off-site permitted disposal facility. It is important to note that the potential 
cost impact for off-site disposal could exceed $500,000. 

6.2.5.3 Overall Protection of Human Health and the Environment 

Remedial alternative HS-3A will achieve and maintain protection of human health and the environment. 
This will be accomplished through permanent treatment of over 99% of the PCBs associated with the hot 
spot sediments. The hot spot sediments will be treated to below the treatment goal of 50 ppm. Disposal 
of the treated sediments in an on-site CDF will greatly reduce the potential risks due to direct contact, 
and inhalation. Disposal of the treated sediments in an on-site CDF will also protect the environment. 

6.2.5.4 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
' HS-3A. Complete listings of these respective ARARs are presented in Tables B-3A-l, B-3A-2 and B-

3A-3 of Appendix B to this document. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-3A. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 
posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 
Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act (16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (301 CMR 21.0), waterways (regarding flowed and 
filled tide1ands)(310 CMR 9.00), and wetlands protection (131 MGL 40, 310 CMR 10.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal· 
Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring will comply with all the substantive 
requirements ofthe state Location-specific ARARs. Coordination with the state will be ongoing during 
the planning and implementation of the remedy. 

The primary action-specific ARARs are requirements regarding waste management and treatment. 
These ARARs include PCB storage, treatment and disposal requirements under TSCA and identification 
and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste Management 
standards. 
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TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. Approval must be based on a tinding that, based 
on technical, environmental, and economic considerations, disposal in an incinerator or chemical waste 
landfill is not reasonable and appropriate, and that the alternative disposal method will provide adequate 
protection to health and the environment. HS-3A qualifies as an alternative disposal remedy that requires 
approval by the Regional Administrator, based on the requirements ofTSCA. 

HS-3A will require temporary storage of the PCB sediment for greater than one year. Storage of PCB 
dredge spoil for more than a year violates a TSCA storage requirement. This ARAR needs to be waived 
under Section 12l(d)(4)(C) of CERCLA due to the technical impracticality, based on engineering 
constraints, involved in removing and/or treating the PCB material in less than a year. Currently, the 
storage requirement is being waived as "an interim measure" under Section 121(d)(4)(A). The present 
waiver allows the Agency to waive the storage ARAR for an interim measure that will become part of a 
final remedial action at the Site. HS-3A will require PCB contaminated sediments to be stored on site 
for approximately five years until completion of the remedy. In the interim, the PCB dredge spoil will 
remain stored within the existing CDF in a manner that is protective of health and the environment (as 
described under Alternative HS-1, No Further Action). Storage of the PCB dredge spoil will comply 
with the remaining TSCA storage ARARs that do not involve the one-year storage limit. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments, process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 

Massachusetts Solid Waste ARARs are applicable to the disposal of the treated sediments containing less 
the 50 ppm .of PCBs. These requirements include cover systems, surface and groundwater protection, 
monitoring, and post-closure measures. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air emissions from the proposed alternatives may 
result from releases from the storage facility, discharges from extraction and treatment technologies, and 
handling/dewatering of the sediments before on-site processing. Air emissions will be addressed through 
monitoring, management of storage facilities, and treatment of off-gases from handling, dewatering, and 
process mg. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. Massachusetts guidelines to be considered include ambient air 
limits and noise levels. The Allowable Ambient Limits and Threshold Exposure Limits will be 
considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF)and air 
dioxin guidelines will be considered for evaluation of alternatives having air emissions. Noise levels 
will be minimized to the extent practicable. 
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6.2.5.5 Long-Term Effectiveness 

Alternative HS-3A will provide long term effectiveness and permanence through treatment of the hot 
spot sediments with a combination of thermal desorption and solid phase chemical destruction. Treated 
residuals will be less than 50 ppm PCB and will be disposed of in an on-site CDF. 

The on-site controls to manage the residuals are more than adequate. The on-site CDF will isolate the 
sediments from direct contact and potential volatilization. The treated sediments arc also underlain by a 
relatively impermeable harbor sediment that would act as a barrier for leaching and tinally, the CDF will 
be designed with an impermeable side wall as an additional control measure. It should also be noted that 
the metals that remain in the sediment are not expected to be significantly leachable as they successfully 
passed TCLP testing. 

6.2.5.6 Reduction in Mobility, Toxicity and Volume 

This alternative will significantly reduce the volume and toxicity of the hot spot sediments. The volume 
reduction is expected to be greater than 99% through thermal desorption. The solid phase destruction 
step will significantly reduce the toxicity of the hot spot sediments by destroying over 99% of the PCBs 
removed through thermal desorption. The results of the treatability studies indicated that while thermal 
desorption does increase the mobility of the metal in the treated solids they do not exceed the relevant 
TCLP criteria. 

6.2.5.7 Short-Term Effectiveness 

The time to complete the remedial actions under alternative HS-3A is approximately five years. This 
estimate includes one to two years of design and procurement activities and a three year period to 
fabricate the treatment equipment and complete the clean-up operations. 

Protection of the com_munity and the workers conducting the remediation are also considered under this 
criterion. The primary remedial components of alternative HS-3A are sediment removal and treatment 
operations. The process of removing the sediments from the CDF, dewatering and handling them prior 
to treatment could generate air emissions. This potential for air emissions will be minimized by using a 
vacuum truck equipped with a vapor phase treatment system and storage of the sediments in sludge 
boxes vented to carbon canisters prior to treatment. 

The use of the solid phase chemical destruction reagents such as elemental sodium and ammonia pose 
potential risks to on-site workers and nearby residents. These risks can be greatly minimized through 
compliance with appropriate industry standards, the development and compliance with appropriate 
procedures and controls, and a complete HAZOP analysis of the treatment equipment prior to the start of 
treatment operations. In addition, treatment equipment operations would be monitored to ensure 
compliance with applicable emissions criteria. 

There are also potential short-term effectiveness concerns with the treatment residuals from the solid 
phase destruction process including high pH and reactivity. If the treated product demonstrates the 
characteristics observed during the pilot studies, additional safety measures will be required during 
full-scale operations. 
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The thermal process separates the PCBs from the sediment at up to I 000°F, and as a result has the potential 
to volatilize metals such as lead. The possibility also exists for the creation of dioxins and furans. Although 
there compounds are already present in the Hot Spot sediment and will separate out with PCBs and water, 
there is still the potential for the creation of these compounds. These compounds along with the volatile 
metals can be effectively treated using commonly available off-gas control technologies. 

Worker health and safety would be addressed through requirements specified in a site-specific Health 
and Safety Plan (HASP). This plan will stipulate the appropriate personnel protective equipment and 
monitoring criteria. A site wide air monitoring program would also be implemented to ensure protection 
ofworkers and area residents. 

No adverse environmental impacts are anticipated while implementing alternative HS-3A. 

6.2.5.8 lmplementability 

The implementability of alternative HS-3A includes the technical and administrative feasibility of the 
alternative and the availability of the services and materials. The thermal desorption system proposed for 
this alternative is currently available and the time frame for remedial activities is expected to be 
approximately four years, including design, procurement and treatment activities. 

Technologies are readily available to confinn that thennal desorption can treat the Hot Spot sediment to a 
residual PCB concentration of 50 ppm or less. Similar technologies are also readily available to confirm 
successful treatment of the oily waste generated through thermal desorption and compliance with any 
relevant emissions criteria. 

Given the hazardous nature of process operations and reagents, a significant level of effort is anticipated to 
coordinate with local emergency officials including police, fire, EMTs, Hazmat team, and local hospitals. 
Significant coordination will also be required with state, federal and local officials. 

6.2.5.9 Cost 

The costs to implement the alternative HS-3A include the following activities: site preparation, sediment 
removal, dewatering, thermal desorption, solid phase chemical destruction, treated materials handling and 
air monitoring. Estimated costs for this alternative are summarized in Table 6-7. The total cost for the 
alternative of $21.2 million also includes a number of indirect cost items and a 20% contingency on the 
direct and indirect cost total. 

6.2.5.1 0 State Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan. 

6.2.5.11 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 
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Table 6-7 
Cost Estimate Alter·native- HS-JA 

Ther·mal Desorption and Solid Phase Chemical Dcstnrction 

ACTIVITY 

DIRECT COSTS 
A. Site Preparation 
B. Sediment Removal from CDF 
C. Dewatering 
D. Thermal Desorption 
E. Solid Phase Chemical Destruction 
F. Treated Materials Handling 
G. Air Monitoring 

TOTAL DIRECT COST (TDC) 

INDIRECT COSTS 
A. Health & Safety(@ 5% ofTDC) Level D Protection 
B. Legal, Administration, Permitting(@ 10% ofTDC) 
C. Engineering(@ I 0% of TDC) 
D. Services During Construction (@ I 0% of TDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 

TOJJAI.:A INDIRE01} COST: (TIC) , ·

SlJJ3tOTALD,::RE~iJ)~'~IND~CI1."(;0STS .. 
CONTINGENCY(@ 20% ofTDC +TIC) 
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248.760 
329.540 

1,035,000 
6,241.880 
2.422,098 

337,115 
I, 152,000 

$11,766,393 

588,320 
I, 176,639 
I, 176,639 
I, 176,639 
1,764,959 

·$17,649,590 . . 
3,529,918 

·· -· $2l,l79,S07:~:f{:?;J%;; 
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6.2.6 Alternative HS-38: Thermal Desorption and Gas Phase Chemical Destruction 

This section of the FS Addendum describes Remedial Alternative HS-JB and evaluates the alternative 
against the detailed evaluation criteria. Alternative HS-38 involves removal of the Hot Spot sediment 
from the CDF and treatment through a combination of thermal desorption and gas phase chemical 
destruction. The thermal desorption process would separate the organic contaminants including the 
PC8s into a concentrated oil extract. This extract would then he treated through gas phase chemical 
destruction. Solid residuals would be generated primarily from the thermal desorption process and 
would be disposed of on-site in a CDF. 

In developing this remedial alternative, the Eco Logic thermal desorption and gas phase reaction 
processes tested at pilot scale are used as representative treatment processes. It is important to note that 
discussion of this particular technology vendor is for illustrative purposes only. 

6.2.6.1 General Description 

Remedial Alternative HS-38 is a removal and treatment alternative with all treatment activities occurring 
on the site. The removal and treatment operations include the following activities: withdrawal of the Hot 
Spot sediments from the CDF using a vacuum truck, staging the sediments for treatment in sealed 
containers, screening the sediment to remove over-sized material, treating the contaminated sediments 
using the combination of thermal desorption and gas phase chemical destruction. Treated sediment 
would be tested for acceptability and returned to on-site CDF for ultimate disposal. Water generated 
from the treatment process will be treated using the on-site water treatment system. Overall movement 
of materials from the CDF through the various treatment processes and back to the CDF is presented in ,.,.1,, 

Figure 6-10. 

The initial steps for alternative HS-38 are the same as those described for the other removal and 
treatment alternatives and include the activities conducted from the initial upgrade of the site through 
staging and storing sediment prior to thermal desorption. The first step in the cleanup process would be 
to upgrade existing site conditions to accommodate the materials handling and treatment operations. As 
with the other alternatives, the predominant feature of this initial step is the construction of a series of 
treatment pads and access roads, as shown on Figure 6-11. Additional detail on existing site conditions 
and other site facility requirements is discussed in Section 6.2.2. 

An overview discussion of thermal desorption technology is included in Section 6.2.5.1. The system 
assumed for alternative HS-38 would operate in a similar manner to the Eco Logic process operated 
during the pilot scale test. The thermal desorption unit would use an indirect heating source to desorb 
organics and water into the gaseous phase. The EcoLogic unit uses a hydrogen sweep gas to minimize 
the formation of dioxins and furans during the thermal desorption process. The thermal off-gas, 
comprised of hydrogen sweep gas, organic contaminants and water vapor would be discharged directly to 
the gas phase reactor for chemical destruction. 
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The two treatment steps (separation and chemical destruction) would be operated in conjunction with 
each other as a continuous process in the same manner as they were operated during the pilot test. The 
representative gas phase destruction process material utilizes a reducing environment of hydrogen and 
high temperature (900°C) to destroy the chlorinated organics, including the PCBs. 

The results of the treatability studies demonstrated that the gas phase reactor technology was effective in 
treating PCBs in the gas phase. The average Destruction and Removal Efficiencies (ORE) for four 
treatment runs was 99.99989%. The residence time in the reactor is on the order of seconds with the 
product gas routed to off-gas treatment system. This system would be designed to treat the reaction 
products and includes several scrubbers and a boiler system (thermal oxidizer). The conceptual off-gas 
treatment system for the product gas following the reactor includes three scrubbers and a flame-fired 
boiler system to ensure that particulates, hydrochloric acid, hydrogen sulfide, benzene and naphthalene 
are removed from the off-gas. 

A portion of the off-gas can be recirculated within the system and the remaining off-gas stored, tested 
and used as fuel for the boiler system to heat ancillary system components. Process effectiveness is 
evaluated on a real-time basis through the measurement of monochlorobenzene. This compound is used 
as a surrogate to estimate PCB destruction. Theoretically, monochlorobenzene is generated during the 
last step in the break-down of the PCBs within the process before final dechlorination to benzene. 

6.2.6.2 Overall Protection of Human Health and the Environment 

Remedial alternative HS-38 will achieve and maintain protection of human health and the environment. 
This will be accomplished through permanent treatment of over 99% of the PCBs associated with the hot 
spot sediments. The hot spot sediments will be treated to below the treatment goal of 50 ppm. Disposal ~,1,. 
of the treated sediments in an on-site CDF will greatly reduce the potential risks due to direct contact, 
and inhalation. Disposal of the treated sediments in an on-site CDF will also protect the environment. 

6.2.6.3 Compliance with ARARs 

This section-discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-38. Complete listings of these respective ARARs are presented in Tables B-38-1, B-38-2 and 8-
38-3 of Appendix 8 to this document. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-38. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 
posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 
Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act (16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
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Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wild I ife resources. 

State ARARs regulate coastal zone management (30 I CMR 21.0), waterways (regarding flowed and 
filled tidelands)(31 0 CMR 9.00), and wetlands protection ( 131 MGL 40, 310 CMR I 0.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 
Beaches (including tidal flats), Coastal Bank (including a I 00-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring will comply with all the substantive 
requirements of the state location-specific ARARs. Coordination with the state will be ongoing during 
the planning and implementation of the remedy. 

' The primary action-specific ARARs are requirements regarding waste management and treatment. 
These ARARs include PCB storage, treatment and disposal requirements under TSCA and identification 
and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste Management 
standards. 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. Approval must be based on a finding that, based 
on technical, environmental, and economic considerations, disposal in an incinerator or chemical waste 
landfill is not reasonable and appropriate, and that the alternative disposal method will provide adequate 
protection to health and the environment. HS-3B qualifies as an alternative disposal remedy that requires 
approval by the Regional Administrator, based on the requirements ofTSCA. 

HS-3B will require temporary storage of the PCB sediment for greater than one year. Stora~e of PCB 
dredge spoil for more than a year violates a TSCA storage requirement. This ARAR needs to be waived 
under Section l2l(d)(4)(C) of CERCLA due to the technical impracticality, based on engineering 
constraints, involved in removing and/or treating the PCB material in less than a year. Currently, the 
storage requirement is being waived as "an interim measure" under Section l2l(d)(4)(A). The present 
waiver allows the Agency to waive the storage ARAR for an interim measure that will become part of a 
final remedial action at the Site. HS-3B will require PCB contaminated sediments to be stored on site for 
approximately five years until completion of the remedy. In the interim, the PCB dredge spoil will 
remain stored within the existing CDF in a manner that is protective of health and the environment (as 
described under Alternative HS-1, No Further Action). Storage of the PCB dredge spoil will comply 
with the remaining TSCA storage ARARs that do not involve the one-year storage limit. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments, process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 
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Massachusetts Solid Waste ARARs are applicable to the disposal of the treated sediments containing less 
the 50 ppm of PCBs. These requirements include cover systems. surface and groundwater protection, 
monitoring, and post-closure measures. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air em iss ions from the proposed alternatives may 
result from releases from the storage facility, discharges from extraction and treatment technologies, and 
handling of the sediments before on-site processing. Air emissions will be addressed through 
monitoring, management of storage facilities, and treatment of off-gases from handling and processing. 

Water discharges are regulated under state and federal water quality ARARs. Water treatment will be 
required for the process discharges and possibly for surface run off becoming contaminated by the 
stored sediments. Operation of the water treatment plant requires a waiver of a provision of the National 
Pollutant Discharge Elimination System requirements of the federal Clean Water Act (CWA), Section 
402. The provision prohibits new discharges into waters that do not meet applicable water quality 
criteria, unless certain conditions are met ( 40 CFR 122.4(i)). It is proposed that a protectiveness waiver 
under Section 121(d)(4)(B) of CERCLA be used for this ARAR since compliance would essentially 
prevent the cleanup of this Site and result in greater risk to human health and the environment than other 
alternatives. The issue is the result of the degraded water quality in the Harbor, where permitting any 
new discharge is not possible unless the Harbor's waters reach water quality standards or until the other 
conditions of the regulations are met. Neither of these conditions are likely to be accomplished in a 
reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CW A requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CWA and its 
Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than off set by the 
permanent removal of copper contaminated sediments from the Harbor. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. Massachusetts guidelines to be considered include ambient air 
limits and noise levels. The Allowable Ambient Limits and Threshold Exposure Limits will be 
considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF)and air 
dioxin guidelines will be considered for evaluation of alternatives having air emissions. Noise levels 
will be minimized to the extent practicable. 

6.2.6.4 Long Term Effectiveness and Permanence 

Alternative HS-38 will provide long term effectiveness and permanence through treatment of the hot 
spot sediments with a combination of thermal desorption and gas phase chemical destruction. Treated 
residuals will be less than 50 ppm PCB and will be disposed of in an on-site CDF. 
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The on-site controls to manage the residuals are sufficient and will isolate the sediments from direct 
'-"' contact and potential volatilization. The treated sediments will also be underlain by a relatively 

impermeable harbor sediment that will act as a barrier for leaching and finally, the CDF will be designed 
with an impermeable side wall as an additional control measure. It should also be noted that the metals 
that remain in the sediment are not expected to be significantly leachable as they successfully passed 
TCLP testing. 

6.2.6.5 Reduction of Toxicity, Mobility and Volume 

This alternative will significantly reduce the volume and toxicity of the hot spot sediments. The volume 
reduction is expected to be greater than 99% through thermal desorption. The gas phase destruction step 
will significantly reduce the toxicity of the hot spot sediments by destroying over 99% of the PC8s 
removed through thermal desorption. The results of the treatability studies indicated that while thermal 
desorption does increase the mobility of the metals in the treated solids, they do not exceed the relevant 

' TCLP criteria. 

6.2.6.6 Short Term Effectiveness 

The time to complete the remedial actions under alternative HS-38 is approximately five years. This 
estimate includes one to two years of design and procurement activities and a three year period to 
fabricate the treatment equipment and complete the clean-up operations. 

Protection of the community and the workers conducting the remediation are also considered under this 
criterion. The primary remedial components of alternative HS-38 are sediment removal and treatment 
operations. The process of removing the sediments from the CDF, dewatering and handling them prior 
to treatment could generate air emissions. This potential for air emissions will be minimized by using a 
vacuum truck equipped with a vapor phase treatment system and storage of the sediments in sludge 
boxes vented to carbon canisters prior to treatment. 

The very nature of the treatment processes and their reagents w111 place the site workers and nearby 
residents at rjsk. The risks are driven by heat, hydrogen and the combination of other process components, 
such as boilers. However, these risks can be greatly minimized through utilization of industry standards, 
appropriate operating procedures, monitoring and a detailed HAZOP review of the equipment prior to the 
start of treatment operations. 

The potential for mechanical break-down and resulting reduced throughput of sediment for treatment is 
high with the representative thermal desorption unit used in this alternative. Accordingly, the overall 
technology performance risks of this alternative are high. 

The thermal process separates PC8s from the sediment at up to I 000°F and, as a result has the potential to 
volatilize metals such as lead. The possibility also exists for the creation of dioxins and furans. Although 
these compounds are already present in the Hot Spot sediment and the thermal desorption process will 
separate them out with the PC8s and water, there remains the potential for the creation of these compounds. 
These compounds along with the volatile metals can be effectively treated using commonly available off
gas control technologies. 
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Worker health and safety would also be addressed through requirements specified in a site-specific Health 
and Safety Plan (HASP). This plan would stipulate the appropriate personnel protective equipment and 
monitoring criteria. In addition, a site wide air monitoring program would be implemented to ensure 
protection of workers and area residents. Treatment equipment operations would also be monitored to 
ensure compliance with applicable emissions criteria. 

No adverse environmental impacts are anticipated while implementing alternative 1-IS-38. 

6.2.6.7 lmplementability 

Alternative HS-38 is technically feasible and the treatment technologies are commercially available on a 
limited bases. The combined thermal desorption and gas phase destruction unit could be fabricated and 
delivered within an eighteen month time-frame. However, mechanical difficulties and materials handling 
problems experienced during the SAIC/Eco Logic pilot study may be symptomatic of issues that would 

\ have to be addressed during fabrication and start-up testing. 

Technologies are readily available to confirm that thermal desorption can treat the Hot Spot sediment to a 
residual PCB concentration of 50 ppm or less. Similar technologies are also readily available to confirm 
successful gas phase treatment of the off-gases generated by the thermal desorption system and to confirm 
compliance with any relevant emissions criteria. 

Implementation of these processes will take a significant level of coordination with local 
HAZMA T and hospital personnel, given the operational aspects of these two processes. 
coordination would also occur between the federal and state agencies responsible 
implementation of the alternative. 

6.2.6.8 Cost 

police, fire, 
Significant 

for overall 

The costs to implement alternative HS-38 includes the following activities: site preparation, sediment 
removal, dewatering, thermal desorption, gas phase chemical destruction, treated materials handling, and 
air monitori11:g. The estimated costs for this alternative are summarized in Table 6-8. The total estimated 
cost for the alternative is approximately $26.3 million also includes a number of indirect cost items and a 
20% contingency on the direct and indirect cost total. 

6.2.6.9 State Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan. 

6.2.6.1 0 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 
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Table 6-8 
Cost Estimate: Remedial Alternative- HS-3B 

Thermal Desorption and Gas Phase Chemical Destruction 

ACTIVITY 
DIRECT COSTS 

A. Site Preparation 
B. Sediment Removal From CDF 
C. Thermal Desorption/Gas Phase Chemical Destruction 
D. Treated Material Handling 
E. Air Monitoring 

TO'rAL. DIRE~T COST (TDC) 
INDIRECT COSTS 

A. Health & Safety(@ 5% ofTDC) Level D Protection 
B. Legal, Administration, Permitting(@ I 0% of TDC) 
C. Engineering(@ 10% ofTDC) 
D. Services During Construction (@ I 0% of TDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 
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6.2.7 Alternative HS-3C: Thermal Desorption and Off-site Incineration 

This section of the FS Addendum describes Remedial Alternative HS-3C and evaluates the alternative 
against the detailed evaluation criteria. Alternative HS-3C involves removal of the Hot Spot sediment 
from the CDF and treatment through a combination of thermal desorption (on-site) and off-site 
incineration. The thermal desorption process would separate the organic contaminants including the 
PCBs into a concentrated oil extract. This extract would then be shipped off-site to permitted 
incineration facility for destruction of the PCBs and other organic contaminants. Solid phase treatment 
residuals from the thermal desorption process would be placed in a CDF. 

In developing remedial alternatives, the Maxymillian thermal desorption system was used as a 
representative treatment process. It is important to note that discussion of this particular technology 
vendor is for illustrative purposes only. 

6.2.7.1 General Description 

Remedial Alternative HS-3C is a removal and treatment alternative with treatment activities occurring 
both on-site and off-site. The removal and treatment operations includes the following activities: 
withdrawal of the Hot Spot sediments from the CDF using a vacuum truck, staging the sediments for 
treatment in sealed containers, mechanical dewatering, treating the contaminated sediments using 
thermal desorption; collecting and packaging the contaminated oil extract for shipment off-site and 
placement of the treated residuals in a CDF. Mechanical dewatering of the sediment is described in 
Section 6.2.5.2. Treated sediment would be tested for acceptability and returned to a CDF for ultimate 
disposal. Water generated from the treatment process would be treated using the on-site water treatment '-1111 1,. 
system. As discussed for alternative HS-3A, the thermal desorption process concentrates the organic 
fraction of the sediment into a highly contaminated oil product that requires additional treatment. 
Overall movement of materials from the CDF through the various treatment processes and back to the 
CDF is presented in Figure 6-12. 

The initial steps for alternative HS-3C are the same as those described for the other removal and 
treatment alternatives, and include the activities conducted from the initial upgrade of the site through 
staging and storing sediment prior to thermal desorption. The first step in the cleanup process would be 
to upgrade existing site conditions to accommodate the materials handling and treatment operations. As 
with the other alternatives, the predominant feature of this initial step is the construction of a series of 
treatment pads and access roads, as shown on Figure 6-13. Additional detail on existing site conditions 
and other site facility requirements is discussed in Section 6.2.2. 

The waste oil extract from the thermal desorption process would be placed in 55-gallon drums for 
interim storage and shipped regularly from the site (twice per week) to minimize the build-up of this 
highly contaminated material at the site. The off-site incineration would take place at a permitted 
off-site disposal facility specifically designed to accommodate wastes such as the oil extract from the 
Hot Spot sediments. 
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The material is expected to have a high BTU content and treatment is expected to be relatively straight 
forward using this method. The primary performance criteria for the destruction of the PCBs would be a 
ORE of 99.9999%. Since the majority of the heavy metals will remain in the treated solids associated 
with the thermal desorption process, the oil waste is not expected to produce volatile metals emissions 
during incineration. 

6.2.7.2 Overall Protection of Human Health and the Environment 

Remedial alternative HS-3C \viii achieve and maintain protection of human health and the environment. 
This will be accomplished through permanent treatment of over 99% of the PCBs associated with the hot 
spot sediments. The hot spot sediments will be treated to below the treatment goal of 50 ppm. Disposal 
of the treated sediments in an on-site CDF will greatly reduce the potential risks due to direct contact, 
and inhalation. Disposal of the treated sediments in an on-site CDF will also protect the environment. 

6.2.7.3 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-3C. Complete listings of these respective ARARs are presented in Tables B-3C-\, B-3C-2 and B-
3C-3 of Appendix 8 to this document. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-3C. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 
posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management (40 CFR Part 6, 
Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act ( 16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (30 1 CMR 21.0), waterways (regarding flowed and 
filled tide1ands)(310 CMR 9.00), and wetlands protection (131 MGL 40, 310 CMR 10.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 
Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring will comply with all the substantive 
requirements of the state location-specific ARARs. Coordination with the state will be ongoing during 
the planning and implementation of the remedy. 
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The primary action-specific ARARs are requirements regarding waste management and treatment. 
These ARARs include PCB storage, treatment and disposal requirements under TSCA and identification 
and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste Management 
standards. 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. HS-3C qualifies as utilization of an approved 
incinerator for the ultimate destruction of PCBs under TSCA. 

HS-3C will require temporary storage of the PCB sediment for greater than one year. Storage of PCB 
dredge spoil for more than a year violates a TSCA storage requirement. This ARAR needs to be waived 
under Section 121 (d)( 4)(C) of CERCLA due to the technical impracticality, based on engineering 
constraints, involved in removing and/or treating the PCB material in less than a year. Currently, the 

' storage requirement is being waived as "an interim measure" under Section 12l(d)(4)(A). The present 
waiver allows the Agency to waive the storage ARAR for an interim measure that will become part of a 
final remedial action at the Site. HS-3C will require PCB contaminated sediments to be stored on site for 
approximately five years until completion of the remedy. In the interim, the PCB dredge spoil will 
remain stored within the existing CDF in a manner that is protective of health and the environment {as 
described under Alternative HS-1, No Further Action). PCB oil extracted by the solvent extraction 
process will be shipped regularly to the incinerator facility so to minimize on-site storage. Storage of the 
PCB dredge spoil and extracted PCB oil will comply with the remaining TSCA storage ARARs that do 
not involve the one-year storage limit. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic Jeaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments, process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 

Massachusetts Solid Waste ARARs are applicable to the disposal of the treated sediments containing less 
the SO ppm of PCBs. These requirements include cover systems, surface and groundwater protection, 
monitoring, and post-closure measures. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air emissions from the proposed alternatives may 
result from releases from the storage facility, discharges from extraction technologies, and 
handling/dewatering of the sediments before on-site processing. Air emissions will be addressed through 
monitoring, management of storage facilities, and treatment of off-gases from handling and processing. 

Water discharges are regulated under state and federal water quality ARARs. Water treatment will be 
required for the dewatering/process discharges and possibly for surface run off becoming contaminated 
by the stored sediments. Operation of the water treatment plant requires a waiver of a provision of the 
National Pollutant Discharge Elimination System requirements of the federal Clean Water Act (CWA), 
Section 402. The provision prohibits new discharges into waters that do not meet applicable water 
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quality criteria, unless certain conditions are met (40 CFR 122.4(i)). It is proposed that a protectiveness 
waiver under Section 121 (d)( 4)(8) of CERCLA be used for this ARAR since compliance would 
essentially prevent the cleanup of this Site and result in greater risk to human health and the environment 
than other alternatives. The issue is the result of the degraded water quality in the Harbor, where 
permitting any new discharge is not possible unless the Harbor's waters reach water quality standards or 
until the other conditions of the regulations are met. Neither of these conditions arc likely to be 
accomplished in a reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CWA requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CW A and its 
Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than off set by the 
permanent removal of copper contaminated sediments from the Harbor. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. Massachusetts guidelines to be considered include ambient air 
limits and noise levels. The Allowap.le Ambient Limits and Threshold Exposure Limits will be 
considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF) and air 
dioxin guidelines will be considered for evaluation of alternatives having air emissions. Noise levels 
will be minimized to the extent practicable. 

6.2.7.4 Long Term Effectiveness and Permanence 

Alternative HS-3C will provide long term effectiveness and permanence through treatment of the hot 
spot sediments with a combination of thermal desorption and off-site incineration at an approved TSCA 
facility. Treated residuals will be less than 50 ppm PCB and will be disposed of in an on-site CDF. 

The on-site controls to manage the residuals are sufficient and will isolate the sediments from direct 
content and potential volatilization. The CDF is also underlain by a relatively impermeable harbor 
sediment that will act as a barrier for leaching and finally, the CDF will be designed with an 
impermeable side wall as an additional control measure. It should also be noted that the metals that 
remain in the sediment are not expected to be significantly leachable as they successfully passed TCLP 
testing. 

6.2.7.5 Reduction of Toxicity, Mobility and Volume 

This alternative will significantly reduce the volume and toxicity of the hot spot sediments. The volume 
reduction is expected to be greater than 99% through thermal desorption. Off-site incineration will 
significantly reduce the toxicity of the hot spot sediments by destroying over 99% of the PCBs removed 
through thermal desorption. The processes are both irreversible and produce treatment residuals that 
pose little risk. The results of the treatability studies indicated that while thermal desorption does 
increase the mobility of the metals in the treated solids, they do not exceed the relevant TCLP criteria. 
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6.2.7.6 Short Term Effectiveness 

The time to complete the remedial actions under alternative HS-38 is approximately four to five years. 
This estimate includes one to two years of design and procurement activities and a two to three year 
period to fabricate the treatment equipment and complete the clean-up operations. 

Protection of the community and the workers conducting the remediation are also considered under this 
criterion. The primary remedial components of alternative HS-3A are sediment removal and treatment 
operations. The process of removing the sediments from the CDF, dewatering and handling them prior 
to treatment could generate air emissions. This potential for air emissions will be minimized by using a 
vacuum truck equipped with a vapor phase treatment system and storage of the sediments in sludge 
boxes vented to carbon canisters prior to treatment. 

The short term effectiveness issues for alternative HS-3C include protection of site workers and 
~ community from several potential risks. These include potential emissions from the CDF during the 

removal and dewatering of the sediment, hazards associated with the thermal desorption equipment and 
the unit process operations, and typical construction related hazards including slips, trips and falls. 

These risks can be greatly minimized through proper planning and implementation of health and safety 
procedures. These site specific procedures and guidelines for personnel protective equipment (gloves, 
respirators, suits, etc.) will be contained in an overall health and safety plan. The plan will also specify 
monitoring equipment to be used to assess ambient conditions. This information, along with the results 
of the site wide ambient air monitoring program, will ensure protection of the community. 

The time to achieve the response objectives is on the order of four to five years. This includes one to two 
years of design and procurement and two to three years to complete the clean-up related activities. 

Alternative HS-3C uses thermal desorption to separate the PCBs and moisture from the sediment at 
temperatures up to 1000°F. At these temperatures, the volatile metals such as lead, will become part of 
the off-gas. Dioxins and furans may also form in this temperature range. Although these components 
already exist in the sediment at trace levels and will separate with the moisture and PCBs, there is still 
the potential for creation of these compounds. These compounds along with the volatile metals can be 
effectively removed using commonly available off-gas control technology. 

No adverse environmental impacts are anticipated while implementing alternative HS-3B. 

6.2.7.7 lmplementability 

The implementability of alternative HS-3C includes the technical and administrative feasibility of the 
alternative and the availability of services and materials. 

A thermal desorption unit appropriate for treating the Hot Spot sediment is currently available. Overall, 
remediation will take approximately four to five years, including design and procurement activities and 
treatment. The implementability of this alternative is aided by the simplifying nature of having only one 
treatment process (thermal desorption) on-site. 
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Technologies are readily available to confirm that the treatment technologies are treating the Hot Spot 
sediment to a residual PCB concentration of 50 ppm or less. Similar technologies are also readily available 
to confirm with any relevant em iss ions criteria. 

At the time of this writing, off-site incineration is available to treat the oil waste generated using thermal 
desorption. It is possible that facilities may not be available in the future to incinerate the wastes, as one 
of the largest treatment units in the country indicates that they will no longer be accepting wastes. 

On-site implementation of thermal desorption will require the coordination of federaL state and local 
officials. The local coordination will likely extend to the police and fire departments; HAZMAT team 
and EMTs; and the local hospital. 

6.2.7.8 Cost 

, The costs to implement alternative HS-3C includes the following activities: site preparation, sediment 
removal, dewatering, thermal desorption, off-site incineration, treated materials handling and air 
monitoring. The estimated costs for this alternative are summarized in Table 6-9. The total estimated 
cost for the alternative is approximately $18.9 million also includes a number of indirect cost items and a 
20% contingency on the direct and indirect cost total. 

6.2.7.9 State Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan. 

6.2.7.10 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 

RevO 
097-042 

***** DRAFfFINAL 
6-68 

***** 
12131/97 



... ,., 

RevO 
097-042 

Table 6-9 
Cost Estimate: Remedial Alternative HS-3C 

Thermal Desorption and Off-Site Incineration 

DIRECT COSTS 
A. Site Preparation 
B. Sediment Removal From CDF 
C. Dewatering 
D. Thermal Desorption 
E. Off-Site Incineration 
F. Treated Material Handling 
G. Air Monitoring 

TOTAV:J;>IRECT COST (TDC) 

INDIRECT COSTS 
A. Health & Safety(@ 5% ofTDC) Level D Protection 
B. Legal, Administration, Permitting(@ I 0% ofTDC) 
C. Engineering(@ 10% ofTDC) 
D. Services During Construction (@ I 0% of TDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 
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6.2.8 Alternative HS-4: Staged Vitrification 

This section of the FS Addendum describes Remedial Alternative HS-4 and evaluates the alternative 
against the detailed evaluation criteria. Alternative HS-4 involves removal of the Hot Spot sediment 
from the CDF, staging. dewatering, re-staging the sediment and treatment using vitrification. The 
vitrification process employs high temperature in the absence of oxygen to pyrolize (melt) the sediment. 
The molten mass hardens to an inert, glass or rock-like solid. The actual melting process will take place 
in a CDF, leaving a solid residual in place. 

The vitrification was tested at pilot scale and is discussed and summarized in Section 4.3. Results from 
the pilot scale testing indicate that a comprehensive design scale testing program would be required to 
address the moisture induced difficulties that hampered performance prior to implementing this 
technology. However, at this point in time, many questions remain unanswered and as a result, the 
alternative presented below uses a conservative approach for evaluating this process. The design scale 
testing will evaluate the following data gaps identified during the initial pilot scale test: 

• Whether drying the sediment prior to vitrification will resolve the "fluidization" of the sediment and 
the associated high particulate and organic concentrations in the off-gas. 

• The effectiveness of the proposed thermal dryer to dry the Hot Spot sediment to the required 
moisture content. 

• The effectiveness of the vitrification process to destroy or incorporate PCBs into the vitrified solid 
material rather than desorbing them into the off-gas. 

• Whether vitrification creates dioxins and furans during the process rather than treating those already 
present in the Hot Spot sediment. ~~• 

• The size and components required for the off-gas treatment system that will be needed to effectively 
treat off-gas from both the thermal dryer and the vitrification process. 

In developing this remedial alternative, the Geosafe process is used as representative of the vitrification 
processes. It is important to note that discussion of this particular technology vendor is for illustrative 
purposes only. 

6.2.8.1 General Description 

Remedial Alternative HS-4 is a removal and treatment alternative with all treatment activities occurring 
on the site. The overall activities include extensive design related studies, withdrawal of the Hot Spot 
sediments from the CDF, staging the sediments for dewatering in sealed containers, screening the 
sediment to remove over-sized material, drying the sediment to a moisture content of less than 10%, re
staging the dried sediment in an on-site CDF and vitrification of the material in place. Overall 
movement of materials from the CDF through the various treatment processes and back to the CDF is 
presented in Figure 6-14. 

Following successful completion of the requisite pilot scale studies, the initial steps for alternative HS-4 
are similar to those described for the other removal and treatment alternatives. The overall site layout for 
alternative HS-4, as presented in Figure 6-15, includes an area for sediment storage prior to the thermal 
dewatering step, an area for the thermal off-gas treatment equipment and the vitrification staging area at 
the eastern end of the Sawyer Street site. 

RevO 
097-042 

***** DRAFT FINAL 
6-70 

***** 
12131/97 



1-

c 

(~ 

8 

1-

A 

'·_,;, 

8 I 7 I 6 

EPA;\J.S. ARMY CffiPS 
Of ENGINEERS ffiEA TMENT VENDOO 

TREA TEO WATER <f 
!

VACUUM TRUCK 

~----------~~ r-------------~ 

CDF SEDIMENT f\/1 0 SLUDGE BOXES STORAGE 

CEU 11 9L-+-......L T_--1 FOR HOT SPOT SEDIMENT 

TO ESTUARY --..l.--~ CEI.l fJ CELL(l 

~----------------------------~-----~-------~-----

0 
0\UIAU. UA !tRIAL B.tUNCI: COF !RJIWENI 

8 l 

0 
JR[AliD 
sruos 

7 

!RUTID 
WATER 

TREATED WATER 

I 

... . 

SCREEN 

I 
I 
I ..... 

I 
z 
w 

"' 6l 
I 

X 
u 
~ 

I -
I 

1\ 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

! 

6 

I 

I 

5 

< 1 INCH SEDIMENT FEEP£1 

SEDIMENT FEED PUMP 

< 1 INCH SEDIMENT FEED 

WWT UNIT 
-FLOW EQUIUZA TION 
-pH ADJUSTMENT 

-QARifiCATIDN 
-ACTIVATED CARBON 

UTILJTIES AND SUPPORT 
FACIUTY 

5 I..._ 

4 I 3 

r-----
1 
I 
I 
I 

I 

.-------------·---
OFF- GAS TREA ThiF~ T 
- THERMOX 

2 I 

-CAUSTIC SCRUBBrR f---------------------- VENT GAS 

-WESP 

sPENT CARBON & RESIDUAL SOUDS I I 

4 

I 
I 

,---~------------------------------1 

I I 
I I 
I I 
I I 
I I 
I I 

LOW TEMPERATURE 
THERMAL DRYING UNIT 

(£.G. KOMELINE SANDERSON PADDLE DRYER) DRY SEDIMENT 

STAGED VITRIFICATION 
(E.G. GEOSAFE) 

WASTEWATER 

< 1 INCH SEDIMENT FEED 

LEGEND 

SOLID /SEMI-SOLID 

VAPOR 

LIQUID 

0 MAlERIAL BAlANCE 

I 3 

1}<[ INfi:J?WAliON SP[Qf•cAn(J'6 NolO DATA 

W~ ~ THIS PRINT AR[ FURNISHED BY 
AND AR£ TO RDIAIN lH£ pR(F[RTY c:J" rosTtR 
'll\iill£R EN't1RONWENTAL ~- lHE ACC!PT"CR 
WARRANTS TiiAT t-10 U!:i ift.l BE .. A!:l ()=" lH[ 
s,.u,l£ EXCEPT TO F"AOUT..t.lt THE INSTAl.l.Am:J-1. 
WA.INIT.NANC£ AND OPtRA.netl rF THE EOJIPUf.Nl 
REPR£SfJUID BY 5AIO Ph'INT, 

Flf'ENC. PROJEcT HO. 
BB60.00J0.0000.00300 

CAODFil.l: NO. 
8860A02l.OWG 

nt'EJIC. CONTRACT HO. 
6B-'HIHJ034 

DRAWN BY DATE 
FPZ B/26/97 

CIIECKED BY DATE 

PROJ/DES ENG DATE 

ENG APPROVAL DATE 

I 

PPE WASTE 

DISPOSAL I 
OFFSITE 

SIZE 

SCALE: 

2 

-

FOSTER WHEELER ENVIRONI.IENTAL CORPORATION 
470 ATLANTIC AVENUE 

BOSTON, t.IA. 02210 

NEW BEDFORD HARBOR 
HOT SPOT FEASIBIUTY STUDY A.DDENDUM 

REMEDIAL ALTERNATIVE HS-4 
STAGED VITRIFICATION 

FIGURE 6-14 

NOHE IPLOTOATE 9/25/97 !SHEET 1 OF 1 

D 

c 

8 

1--

A 



( 

N 

0 

CAOOI'l£: aeali034.0WG 
DAT'E;'J/17/97 

100 

SCALE IN FEET 

200 

0 
WATER D TREATMENT 
BUILDING 

AIR MONITORING 
STATION 

• 

CONFINED 
DISPOSAL 
FACILITY 

CELL #3 

CONFINED 
DISPOSAL 
rACfUTY 

CELL #2 

( 

CONFINED DISPOSAL FACILITY 
CELL #t 

FIGURE 6-15 

flEW BEDFORD HARBOR 

(' 

f
w 
z 
I 
Vl 
:::> 
u 
<( 

HOT SPOT FEASSIUTY STlDY ADDENDl.t.1 

SITE LAYOUT FOR 
REMEDIAL ALTERNATIVE HS-4 

STAGED VITRIFICATION 

FOSTER WHEELER ENVRONM:NT AL CORPORATION 
US EPA ARCS I PROGRAM 



i\s with each technology, precautions would be taken at all times to m1n1m1ze worker and off-site 
exposure to con tam ina ted sediment. However. the dried sediment is expected to be a dry. fine. powdery 
material, similar in te:-.;ture to the dry treated sediment residual generated during several of the pilot scale 
tests, yet the PCBs will still be present in this dried sediment. This material may be difticult to handle. 
and so it will be important to maintain some moisture in the sediment. In summary. the sediment will 
not be dried below I 0% moisture and if it is, it will be re-wetted to facilitate materials handling. Dried 
sediment would be returned to the CDF using appropriate dust control measures. compacted to minimize 
pore space. and covered until all of the sediment is in place and the vitrification process can be started. 

In addition to the dust control measures discussed above, the thermal dryer unit would require an off-gas 
treatment system to control organic, inorganic, and particulate em iss ions during the drying process. The 
off-gas treatment system would likely consist of a thermal oxidizer unit to destroy organic contaminants. 
scrubbers to remove particulate and potential acids, condensing units to remove the moisture from the 
off-gas stream and reduce gas flow volumes, and baghouses and/or HEPA filters for particulate removal. 
The off-gas system would be designed so that the same system could be used for both the thermal dryer 
off-gas and the vitrification process off-gas. The drying process is anticipated to take up to six months to 
complete. 

Vitrification of the sediment would be conducted within the eastern portion of the Sawyer Street site. 
The melt will be conducted sequentially, across the CDF over a one and a half year period. Electrodes 
would be submerged into the sediment and the temperature elevated to between \ ,600°C and 2,000°C to 
melt the sediment. The molten material would be allowed to cool resulting in an inert glass-like solid. 
The inert glass would be permanently fixed in the on-site CDF and would not requiring monitoring as the 
treated material passed TCLP leaching tests. Water generated from the drying and treatments processes 
would be pre-treated in a separate on-site water treatment system specifically designed for these 
processes. The existing water treatment facility would be used for final treatment before discharge into 
the harbor. 

Two off-gas hoods would be used to cover the CDF during the vitrification process. The vent gas will be 
discharged to an off-gas treatment system for treatment prior to discharge to the atmosphere. The off-gas 
treatment system would be the same as for the thermal dryer off-gas, as described above. Extensive off
gas sampling and analysis would be conducted during the drying and vitrification steps to ensure 
emissions meet relevant regulatory criteria. 

As currently configured, this alternative has an extensive site wide ambient air monitoring program for 
PCB and heavy metals. If the results of the design scale studies indicates the process can be 
implemented without the use of a thermal dryer and an extensive off-gas treatment system, the frequency 
of air monitoring could be reduced to some degree. The potential also exists for the dewatering method 
and off-gas controls to be scaled-back if the results of the design scale studies indicate that vitrification 
can be implemented in a safe and environmentally compliant manner without the controls described 
above. 

6.2.8.2 Overall Protection of Human Health and the Environment 

The HS-4 remedial alternative is protective of human health and the environment. The vitrification 
process results in a permanent, inert, solid material that is not likely to directly or indirectly adversely 
affect human health or the environment. The process will require engineering controls during treatment 
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to minimize the risk of exposure to on-site workers and off-site receptors. The actual controls, their 
complexity, and implementability must be determined prior to full scale remediation. However, 
engineering controls are expected to effectively minimize the potential risk to human health and the 
environment. 

6.2.8.3 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-4. Complete listings of these respective ARARs are presented in Tables 8-4-1. B-4-2 and B-4-3 of 
Appendix B to this document. 

There are no "applicable'' or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-4. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 

'\ posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 
Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act (16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (301 CMR 21.0), waterways (regarding flowed and 
filled tidelands)(310 CMR 9.00), and wetlands protection (131 MGL 40, 310 CMR 10.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 
Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring will comply with all the substantive 
requirements ofthe state Location-specific ARARs. Coordination with the state will be ongoing during 
the planning and implementation of the remedy. 

The primary action-specific ARARs are requirements regarding waste management and treatment. 
These ARARs include PCB storage, treatment and disposal requirements under TSCA and identification 
and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste Management 
standards. 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. Approval must be based on a finding that, based 
on technical, environmental, and economic considerations, disposal in an incinerator or chemical waste 
landfill is not reasonable and appropriate, and that the alternative disposal method will provide adequate 
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protection to health and the environment. HS-4 qualifies as an alternative disposal remedy that requires 
approval by the Regional Administrator, based on the requirements ofTSCA. 

HS-4 will require temporary storage of the PCB sediment for greater than nne year. Storage of PCB 
dredge spoil for more than a year violates a TSCA storage requirement. This /\RAR needs to be waived 
under Section 121 (d)( 4 )(C) of CERCLA due to the technical impracticality. based on engineering 
constraints, involved in removing and/or treating the PCB material in less than a year. Currently, the 
storage requirement is being waived as "an interim measure" under Section 121 (d)( -l )(A). The present 
waiver allows the Agency to waive the storage ARAR for an interim measure that "ill become part of a 
final remedial action at the Site. HS-4 will require PCB contaminated sediments to be stored on site for 
approximately six years until completion of the remedy. In the interim, the PCB dredge spoil will 
remain stored within the existing CDF in a manner that is protective of health and the environment (as 
described under Alternative HS-1, No Further Action). Storage of the PCB dredge spoil will comply 
with the remaining TSCA storage ARARs that do not involve the one-year storage I im it. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 

hazardous waste. Sediments, process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 

Massachusetts Solid Waste ARARs are applicable to the disposal of the vitrified sediments on-site 
containing less the 50 ppm of PCBs. These requirements include cover systems, surface and 
groundwater protection, monitoring, and post-closure measures. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air emissions from the proposed alternative may 
result from releases from the storage facility, discharges from vitrification, and handling/dewatering of 
the sediments before on-site processing. Air emissions will be addressed through monitoring, 
management of storage facilities, and treatment of off-gases from handling, dewatering, and processing. 

Water discharges are regulated under state and federal water quality ARARs. Water treatment will be 
required for the dewatering/process discharges and possibly for surface run off becoming contaminated 
by the stored sediments. Operation of the on-site treatment plant requires a waiver of a provision of the 
National Pollutant Discharge Elimination System requirements of the federal Clean Water Act (CWA), 
Section 402. The provision prohibits new discharges into waters that do not meet applicable water 
quality criteria, unless certain conditions are met ( 40 CFR 122.4(i)). It is proposed that a protectiveness 
waiver under Section 12l(d)(4)(B) of CERCLA be used for this ARAR since compliance would 
essentially prevent the cleanup of this Site and result in greater risk to human health and the environment 
than other alternatives. The issue is the result of the degraded water quality in the Harbor, where 
permitting any new discharge is not possible unless the Harbor's waters reach water quality standards or 
until the other conditions of the regulations are met. Neither of these conditions are likely to be 

accomplished in a reasonable time. 
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Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CW A requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CW A and its 
Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than off set by the 
permanent removal of copper contaminated sediments from the Harbor. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. Massachusetts guidelines to be considered include ambient air 
limits and noise levels. The Allowable Ambient Limits and Threshold Exposure Limits will be 
considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF)and air 
dioxin guidelines will be considered for evaluation of alternatives having air emissions. Noise levels 
will be minimized to the extent practicable. 

6.2.8.4 Long Term Effectiveness and Permanence 

The end result from the vitrification process will be a CDF full of a solid, inert, glass-like solid, similar 
to rock. Organic contaminants are not present in the treated material. What few contaminants (metals) 
remain in the treated product are thoroughly entrained in the matrix and do not leach significantly under 
TCLP conditions. The HS-4 remedial alternative provides a long-term permanent solution to the 
contamination in the Hot Spot sediment. 

6.2.8.5 Reduction of Toxicity, Mobility and Volume 

The HS-4 alternative effectively reduces toxicity, volume, and mobility through treatment. The toxicity 
of the treated residual is effectively reduced by the removal and destruction of organic contaminants and 
the immobilization of heavy metals within the glass matrix. Contaminants, such as metals, that are 
entrained in .the glass like matrix are essentially immobilized and will not leach into the surrounding 
area. During the treatment process, the volume of the sediment is reduced by approximately 60 to 65 
percent. The volume reduction is attributed primarily to water loss and also to the loss of pore space 
during the melting process. 

6.2.8.6 Short Term Effectiveness 

Of primary concern for evaluating short term effectiveness is the length of time that will be required to 
test and optimize the process prior to full scale implementation. Pilot scale testing may take up to three 
years through final testing and evaluation. Such testing will be necessary to ensure that the thermal 
drying process will effectively dry the sediment to meet the vitrification process requirements. In 
addition, it will be necessary to design and test the off-gas treatment system to treat the off-gas generated 
by the dryer and the vitrification process to ensure that the emissions meet regulatory criteria. 

Engineering controls are commercially available that will effectively destroy organics in the off-gas and 
emissions can be made acceptable with the appropriate equipment. Testing will ensure that the 
equipment is operating at optimal conditions and is sized according to the treatment system needs. 
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Testing will also provide data that will determine whether the organic compounds arc destroyed or 
otherwise immobilized in the vitrified product, or whether the organics are merely desorbed during 
vitrification and subsequently destroyed in the off-gas treatment system. 

Should this alternative be selected, the thermal drying process will be completed prior to commencing 
vitrification. The drying process is expected to take approximately six months to complete. The actual 
vitrification process will take one and a half years resulting in an overall implementation schedule of 
approximately five to six years including other design and procurement activities. 

The thermal drying process will produce a fine grained sediment with elevated concentrations of PCBs 
and other organic contaminants. This material will be returned to the CDF, compacted, covered and 
ultimately treated using vitrification. The material is likely to be difficult to handle and engineering 
controls will be implemented to reduce the potential of fugitive emissions during transportation and 
materials handling. 

No adverse environmental impacts are anticipated while implementing alternative I-IS-38. 

6.2.8.7 lmplementability 

Overall implementability of the vitrification remedial alternative is not completely known. Several 
operational difficulties were identified during the pilot scale testing that require resolution prior to 
evaluating the implementability of the process. These operational difficulties appeared to be associated 
with the high moisture content and fine grained nature of the sediment and may be significantly reduced 
by drying the sediment prior to treatment. Equipment requirements for the thermal dryer and associated 
materials handling equipment cannot be determined without additional field testing. 

In addition to the thermal dryer unit, an off-gas treatment system must be used to ensure that emissions 
from both the thermal dryer and the vitrification process meet appropriate regulatory standards. The 
additional testing will determine the equipment requirements for the off-gas treatment system to ensure 
that treatment objectives are achievable. 

Depending on the results of the additional testing, equipment may be commercially available and fairly 
readily implemented. However, because of the varied types of equipment that will be required and the 
potential for unique materials handling requirements, it is possible that obtaining the required equipment 
could cause schedule delays or other operational difficulties. Because the sediment must be dried, placed 
in the CDF and compacted before the actual vitrification can begin, a significant effort will be required to 
coordinate testing, drying and the actual treatment activities on the site. In addition, it is expected that a 
significant amount of testing will be required for the off-gas systems and of the ambient air at the site 
during the start-up of each process. Assuming that the monitoring determines that the process is not 
producing unacceptable emissions. monitoring may be reduced as treatment progresses. 

The potential issues associated with the formation of dioxins and furans are potentially problematic for 
this technology despite the effectiveness of available off-gas treatment system and must be considered in 
evaluating this technology. 
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6.2.8.8 Cost 

The cost estimate for the vitrification alternative includes the cost for additional pilot study testing and 
the cost for full scale treatment. Treatment costs include site preparation, sediment removal from the 
CDF, sediment drying using a thermal dryer, sediment staging and compacting in the CDF. vitritication, 
dust control measures and air monitoring. Treatment costs are summarized in Table 6-10. 

The total estimated cost of $48.5 million also includes costs for other indirect activities such as health an 
safety, legal, engineering, construction services, and profit. A contingency factor of 20 percent was also 

applied to the total direct and indirect costs. 

6.2.8.9 State Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
' Proposed Plan. 

6.2.8.1 0 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 
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Table 6-10 
Cost Estimate: Remedial Altcr·native- HS-4 

Staged Vitrification 

ACTIVITY 

DIRECT COSTS 
A. Site Preparation 
B. Sediment Removal From CDF 
C. Dewatering 
D. Staged Vitrification 
E. Air Monitoring 

TOTAL DIRECT COST (TDC) 

INDIRECT COSTS 
A. Health & Safety(@ 5% of TDC) Level D Protection 
B. Legal, Administration, Permitting(@ I 0% ofTDC) 
C. Engineering(@ 10% ofTDC) 
D. Services During Construction(@ 10% ofTDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 

· -TOTAbiNDIRECT-.COST (TIC); ~:;&:0:1~, 

SUBTOTAL DIRECTAND;INDIRECTCOST~t::" ,_,< 
. '· ,·, -·"' . -. ~: . . . ~ /' ~ t: 

CONTINGENCY(@ 20% ofTDC +TIC) 

TOTAL.CAPITALCOST .· 
.. ; ... 

. . ' ' . . ; ..... ~, .... -
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6.2.9 Alternative HS-5 In-Place Capping 

This section of the FS Addendum describes Remedial Alternative HS-5 and evaluates the alternative 
against the detailed evaluation criteria. Alternative HS-5 involves containment of the Hot Spot sediment 
in its current location. 

6.2.9.1 General Description 

Alternative HS-5 is a containment alternative using routinely available landfill capping technology to 
isolate the contaminated sediments. A cross-section of the conceptual multi-layer cap is presented in 
Figure 6-16. The alternative would also include minimal upgrades to the existing site facility which are 
presented in Figure 6-17. 

12" 

12" 

12" 

24" 

Figure 6-16 
Conceptual Cap Design 
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The first step in the capping process would be placement of two feet of clean soil on top of the existing 
permalon cover. This material would be left for a period of six months to a year to facilitate additional 
settlement of the sediments. The next step involves placement of vertical wick drains throughout the 
sediment in the CDF to enhance the consolidation of the sediments to a point where they can support the 
cap. These drains expedite consolidation by removing water from the sediments through the capillary 
action of the vertical wicks. The wick drains would be placed on four foot centers to complete this 
process within a several month period. 
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As mentioned above, the consolidation of the sediments through dewatering will allow the sediments to 
support the weight of a cap system. Once the sediment has sufficient shear strength to support the cap, 
an additional one foot thick layer of clean sand would be placed on a filter fabric layer. This sand layer 
would be used a gas transmission layer. The impermeable components of the cap will include a 
geocomposite clay layer (GCL) and a 40 mil HOPE liner material.· The tina I components of the cap 
would include additional sand, top soil and a vegetative layer. The cap would also include provisions for 
gas collection and treatment and surface run-off controls. 

6.2.9.2 Overall Protection of Human Health and the Environment 

Remedial alternative HS-5 will achieve and maintain protection of human health and the environment 
through a combination of containment and institutional controls. Short-term effectiveness concerns are 
small as the hot spot sediments are not removed from the CDF. However, it may be difficult to monitor 
the long-term performance of the double liner system given the groundwater levels and the potential 
impacts of tidal fluctuations on the monitoring well network. 

6.2.9.3 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-5. Complete listings of these respective ARARs are presented in Tables B-5-1, B-5-2 and B-5-3 of 
Appendix B to this document. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-5. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 
posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 
Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act (16 USC Parts 1451 et seq.) To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (30 I CMR 21.0), waterways (regarding flowed and 
filled tidelands)(310 CMR 9.00), and wetlands protection (131 MGL 40, 310 CMR 10.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 
Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring will comply with all the substantive 
requirements of the state Location-specific ARARs. Coordination with the state will be ongoing during 
the planning and implementation of the remedy . 
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The primary action-specific ARARs are requirements regarding waste disposal and the treatment facility 
discharges. These ARARs include PCB disposal requirements under TSC A ( 40 CFR 761) and 
identification and regulation of characteristic hazardous waste under Massachusetts Hazardous Waste 
Management standards (31 0 CMR 30.00). 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landtill. or by using a disposal 
method to be approved by the Regional Administrator. Approval must be based on a linding that, based 
on technical, environmental. and economic considerations, disposal in an incinerator or chemical waste 
landfill is not reasonable and appropriate, and that the alternative disposal method will provide adequate 
protection to health and the environment. Alternative HS-5, as an alternative disposal remedy, requires 
approval by the Regional Administrator, based on the requirements ofTSCA. 

HS-5 must comply with relevant and appropriate TSCA chemical waste landfill standards, which apply 
to the permanent disposal of PCB contaminated dredge spoil. TSCA allows for specific requirements for 
the landfill ARAR to be waived upon a finding by the Regional Administrator that the facility will not 
present an unreasonable risk of injury to health or the environment. To use the capped CDF as a 
permanent disposal facility, waivers are required regarding hydrologic conditions, flood protection, and 
leachate collection. The facility's design that includes a multi-layer cap, gas collection and treatment, 
surface run-off controls, double impermeable bottom and side liners, a monitoring system for leak 
detection, and top-of-berm elevation two feet higher than the I 00-year flood elevation should meet 
waiver standards for the prevention of injury to health or the environment. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Discharges from dewatering, monitoring, operations, and/or maintenance of the 
facility under alternative HS-5 will be tested for hazardous constituents. Any characteristic wastes 
identified will be stored, treated, and/or disposed of in compliance with state hazardous waste 
requirements. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants (federal Clean Air Act, 42 USC 7401 et seq., 40 
CFR Part 61 and state air standards, 301 CMR 6.00 and 7.00). Air emissions from alternative HS-5 may 
potentially result from releases from the CDF, including dewatering of the sediments prior to capping. 
Air emissions will be addressed through monitoring and proper management of the CDF disposal cell, 
including operation of a gas collection and treatment system. 

Water discharges are regulated under state and federal water quality ARARs (federal Clean Water Act 
(CWA), 33 USC 1342, 40 CFR 122-125, 131 and state water standards, 314 CMR 1.00-7.00). Water 
treatment at the facilities on-site treatment plant will be required as part of the dewatering process and 
may be required if surface run-off comes in contact with the contaminated sediments. Operation of the 
water treatment plant requires a waiver of a provision of the National Pollutant Discharge Eliminatior1 
System requirements of the CW A, Section 402. The provision prohibits new discharges into waters that 
do not meet applicable water qua\\ty criteria, unless certain conditions are met ( 40 CFR 122.4(i)). It is 
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proposed that a protectiveness waiver under Section 12l(d)(4)(B) ofCERCLA be used for this ARAR 
since compliance would essentially prevent the cleanup of this Site and result in greater risk to human 
health and the environment than other alternatives. The issue is the result of the degraded water quality 
in the Harbor. where permitting any new discharge is not possible unless the Harbor's waters reach water 
quality standards or until the other conditions of the regulations are met. Neither of these conditions are 
likely to be accomplished in a reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CWA requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CW A and its 
Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 

' approach. The copper that will be discharged from the treatment plant will be more than offset by the 
permanent removal of copper contaminated sediments from the Harbor. 

Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. The Allowable Ambient Limits and Threshold Exposure Limits will 
be considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF) and 
air dioxin guidelines will be considered for evaluation of air emissions. Noise levels will be minimized 
to the extent practicable. 

6.2.9.4 Long Term Effectiveness and Permanence 

The effectiveness and permanence of alternative HS-5 would be controlled by a combination of 
institutional controls and isolating the Hot Spot sediment beneath a secure, impermeable cap. The 
sediment would also be contained by the CDF bottom double liner system originally designed and 
constructed to contain the sediment prior to operations. 

The reliability of these controls is less for the liner than it is for the cap. This is primarily associated 
with the ability to monitor the cap for subsidence and/or erosion and make non-intrusive repairs on a 
timely basis. The liner system does not afford this same level of convenience for monitoring, detecting 
problems and making repairs. The difficulty in monitoring the performance of the liner is the absence of 
a leak detection system between the two liners. The gas collection and treatment system would also 
require maintenance to ensure proper operation. 

Alternative HS-5 would require a five year review as the Hot Spot wastes will remain at the site. As a 
part of this process, extensive air monitoring would be conducted at the site to assess the effectiveness of 
the cap. Monitoring the effectiveness of this alternative may be somewhat hindered by the CDF's 
existing double liner system and the shoreline setting. It may be somewhat difficult to assess a liner 
failure given groundwater levels and the potential impact of tidal fluctuations on the monitoring well 
network. In addition, it is not currently possible to detect liquid material between the two layers of liner. 
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6.2.9.5 Short Term Effectiveness 

The short-term effectiveness issues associated with alternative HS-5 includes protect ion of site workers 
and area residents. These would be addressed in a comprehensive health and safety plan. This document 
would specify the types of personnel protective equipment and monitoring equipment to ensure safe 
working conditions. A comprehensive ambient air monitoring program \VOtlld a I so be conducted to 
ensure area residents were protected against PCB emissions. 

The time to complete this alternative is on the order of two years. This would perm it the overall design 
process to proceed in parallel as the material settles under the weight of the initial two foot thick sand 
layer and is fm1her con sol ida ted using the wick drains. 

6.2.9.6 lmplementability 

' Alternative HS-5 would be fairly implementable. The technologies of dewatering using wick drains, 
capping design and construction are proven effective, routinely used and readily implemented. 
Similarly, the ambient air monitoring program currently used at the site could be readily expanded to 
conduct additional testing, as necessary. 

The condition of the CDF liner and the potential for leaks cannot be monitored easily given the existing 
CDF conditions. Similarly, should a problem be detected with the liner, repair would likely require 
removing the cap and sediment to make a repair. 

6.2.9.7 Cost 

The costs to implement alternative HS-5 include site preparation, in-place capping. the gas collection and 
treatment system and air monitoring. Costs for these items and the associated indirect cost items are 
presented in Table 6-11. The total new cost for· the alternative is $10.3 million. This includes a 
significant component for O&M of the cap and off-gas treatment system ($1.9 million) and extensive 
annual monitoring for the 30 years following implementation ($4.4 million). 

6.2.9.8 State Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan. 

6.2.9.9 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 

RevO 
097-042 

***** DRAFfFINAL 
6-85 

***** 
12/31/97 



RevO 
D97-042 

Table 6-11 
Cost Estimate: Remedial Alternative- HS-S 

In-Place Capping 

ACTIVITY 

DIRECT COSTS 
!\. Site Preparation 
8. In-Place Capping 
C. Gas Collection/Treatment 
D. Air Monitoring 

TOTAL DIRECT COST (TDC) 
INDIRECT COSTS 

A. Health & Safety(@ 5% of TDC) Level D Protection 
B. Legal, Administration, Permitting(@ I 0% ofTDC) 
C. Engineering(@ 10% ofTDC) 
D. Services During Construction(@ 10% ofTDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 

TOTAL INDIRECT COST (TIC) 

··:SUBTOTA.u·DIRECT AND INDIRECT COSTS 
' _, • h : J' •• . ' . . - , .• ~ . • 

CONTINGENCY(@ 20% ofTDC +TIC) 

TOT AL.CAPITAL COST 
·." . .f!:• .. ,::._ •. · 

O&M COST (Cap and Treatment Systems) 
.. ~-· ·;' 

(Present Worth@ 7% for 30 years upon completion) 
MONITORING PROGRAM (Present Worth@ 7% for 30 years) 
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119.401 
366,842 
113,320 

I ,651,200 

$2,250,763 · ... · 

112,538 
225,076 
225,076 
225,076 
337,614 

$1,125;382~ 

. $3,376;~45~ 
675,229 

$4 osf3'tf. ' ' ·. . 

$1,861,400 
4,433,107 
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6.2.1 0 Alternative HS-6: Off-site Landfilling 

This section of the FS Addendum describes Remedial Alternative HS-6 and evaluates the alternative 
against the detailed evaluation criteria. Alternative HS-6 involves removal of the Hot Spot sediment and 
disposing of this material in a permitted disposal facility. This facility would be specifically designed to 
meet the requirements of a secure chemica I waste landti II as prescribed by TSC ;\ regulations. Only 
landfills meeting the applicable compliance criteria would be considered as a potential disposal 
locations. 

6.2.1 0.1 General Description 

Remedial Alternative HS-6 is a removal and disposal alternative using a permitted off-site facility. The 
cleanup operations would include the following activities; withdrawal of the Hot Spot sediments from 

"' the CDF, staging the sediments for treatment in sealed containers, screening the sediment to remove 
over-sized material, dewatering the sediment with a plate and frame assembly, treating water removed 
from the sediments, loading the sediments for off-site shipment, transportation of the sediment, and off
site disposal in a permitted facility. Overall movement of materials at the site is presented in Figure 
6-18. 

The initial treatment steps for alternative HS-6 are the same as those described for other alternatives. 
These initial steps encompass the activities conducted from the initial upgrade of the site to 
accommodate the materials handling treatment operations. As with the other alternatives, the 
predominant feature of this initial step would be the construction of a series of treatment pads and access 
roads, as shown on Figure 6-19. Additional detail on existing site conditions and other site facility 
requirements is discussed in Section 6.2.2. 

Following dewatering and conditioning, the sediment would be loaded into 20-cubic yard, sealed roll-off 
containers (sludge boxes) for transportation to the permitted landfill. The dewatering process would 
reduce the volume of contaminated sediment from 15,000 cubic yards to approximately 11,000 cubic 
yards (14,500 tons). Seventeen tons of sediment would be placed in each sludge box, requiring 
approximately 850 trucks to complete the removal operation. Removal of the sediment from the CDF 
and dewatering would be the rate limiting steps. The complete operation is expected to take six months 
to complete. This would result in seven trucks per day operating on a five day per week basis. 

6.2.1 0.2 Overall Protection of Human Health and the Environment 

Alternative HS-6 provides protection of human health and the environment. The potential human risks 
associated with direct contact and inhalation will no longer be present once the sediment is removed. 
Potential environmental risks associated with the Hot Spot sediments are no longer present. 
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6.2.1 0.3 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-6. Complete listings of these respective ARARs are presented in Tables B-6-1, B-6-2 and B-6-3 of 
Appendix B to this document. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-6. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 
posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 

, Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act (16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (30 1 CMR 21.0), waterways (regarding flowed and 
filled tidelands)(310 CMR 9.00), and wetlands protection (131 MGL 40, 310 CMR 10.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal _, 
Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring of the temporary storage CDF and 
removal/dewatering of the sediments will comply with all the substantive requirements of the state 
Location-specific ARARs. Coordination with the state will be ongoing during the planning and 
implementation of the remedy. 

The primary action-specific ARARs are requirements regarding waste storage and the dewatering facility 
discharges. These ARARs include PCB storage and disposal requirements under TSCA (40 CFR 761) 
and identification and regulation of characteristic hazardous waste under Massachusetts Hazardous 
Waste Management standards (310 CMR 30.00). Action-specific ARARs do not apply to the 
transportation and off-site disposal phases of the proposed remedy. 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. HS-6 satisfies the off-site landfilling standards of 
TSCA. 

HS-6 requires temporary storage of the PCB sediment for greater than one year before all of the PCB 
dredge spoil can be removed from the site. Storage of PCB dredge spoil for more than a year violates a 
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TSCA storage requirement. This ARAR needs to be waived under Section 121(d)(4)(C) of CERCLA 
due to the technical impracticality, based on engineering constraints, involved in removing and/or 
treating the PCB material in less than a year. Currently, the storage requirement is being waived through 
"an interim measure" under Section 12l(d)(4)(A). The present waiver allows the Agency to waive the 
storage ARAR for an interim measure that will become part of a final remedial action at the Site. HS-6 
will require temporary storage for approximately two years before completion of the final remedy. In the 
interim, the PCB dredge spoil will remain stored within the existing CDF in a manner that is protective . 
of health and the environment (as described under Alternative HS-1, No Further Action). Storage of the 
PCB dredge spoil will comply with the remaining TSCA storage ARARs that do not involve the one-year 
storage limit, including standards for closure of the site upon completion of the remedy. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 

"- waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments, process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air emissions from the proposed alternative may 
result from releases from the storage facility and handling/dewatering of the sediments before off-site 
removal. Air emissions will be addressed through monitoring, management of storage facilities, and 
treatment of off-gases from handling and dewatering. 

Water discharges are regulated under state and federal water quality ARARs. Water treatment at the on
site treatment plant will be required for the dewatering discharges and may be required if surface run off 
becomes contaminated by the stored sediments. Operation of the water treatment plant requires a waiver 
of a provision of the National Pollutant Discharge Elimination System requirements of the federal Clean 
Water Act (CW A), Section 402. The provision prohibits new discharges into waters that do not meet 
applicable water quality criteria, unless certain conditions are met (40 CFR 122.4(i)). It is proposed that 
a protectiveness waiver under Section 12l(d)(4)(B) of CERCLA be used for this ARAR since 
compliance would essentially prevent the cleanup of this Site and result in greater risk to human health 
and the environment than other alternatives. The issue is the result of the degraded water quality in the 
Harbor, where permitting any new discharge is not possible unless the Harbor's waters reach water 
quality standards or until the other conditions of the regulations are met. Neither of these conditions are 
likely to be accomplished in a reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CWA requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CW A and its 
Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than off set by the 
permanent removal of copper contaminated sediments from the Harbor. 
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Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. The Allowable Ambient Limits and Threshold Exposure Limits will 
be considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF) and 
air dioxin guidelines will be considered for evaluation of air emissions. Noise levels will be minimized 
to the extent practicable. 

6.2.1 0.4 Long Term Effectiveness and Permanence 

Alternative HS-6 provides long term effectiveness and permanence as the Hot Spot sediments are no 
longer at the site. As a result, a five year review will not be required. Again, there is no concern with the 
potential failure of the technical components of the remedy. In summary, there are no residual risks or 
concern for the adequacy and reliability of controls. 

6.2.1 0.5 Reduction of Toxicity, Mobility and Volume 

This alternative does not reduce the toxicity or mobility of the contaminants. However, the dewatering 
process does reduce the volume of PCB contaminated material from 15,000 cubic yards to approximately 
11,000 yards. The off-site landfilling alternative does not fulfill the statutory preference for treatment as 
a principle element. 

6.2.1 0.6 Short Term Effectiveness 

The short term effectiveness concerns with alternative HS-6 involves protection of site workers and area 
residents from potential exposure to PCBs during the sediment removal and dewatering activities. These 
potential risks will be minimized through the use of safety plans, equipment and procedures. This will 
include the use of personnel protective equipment (coveralls, gloves, suits, respirators, etc.) for the 
workers and implementation of a comprehensive network of ambient air monitors to assess potential 
PCB volatilization. In addition, the vacuum truck that removes the sediment from the CDF will also be 
equipped with a emissions control system. 

The response objectives will be achieved within a two year period including design, procurement and 
field implementation. Potential impacts due to construction related traffic and noise will be minimized 
by the five day a week operations and the low daily volume of truck traffic (seven trucks per day). 

6.2.1 0. 7 Implementability 

Alternative HS-6 is implementable. The technology to complete the construction activities including 
removal and dewatering of the sediment are routinely available. There are currently off-site chemical 
waste landfills available for disposal of the Hot Spot sediment. 

There would be a high level of coordination with other agencies associated with this alternative. 
Significant efforts would be undertaken to ensure that the selected landfill has the required permits in 
place and maintains an acceptable compliance record. For a waste such as the Hot Spot sediments, an 
independent environmental compliance audit would likely be conducted for candidate landfills prior to a 
selection being made. 

RevO 
097-042 

***** DRAFfFINAL 
6-92 

***** 
12131/97 



6.2.1 0.8 Cost 

The cost estimate for the off-site JandfiHing alternative includes site preparation, sediment removal from 
the CDF, sediment dewatering, treating water removed from the sediment, off-site transportation to and 
disposal at the off-site landfill and air monitoring. The transportation and disposal costs presented in 
Table 6-12 were developed using the average cost for two potential landfill sites. One was located in 
western New York State and the second location was a landfill in Alabama. 

The total estimated cost of $14.8 million also includes costs for other indirect activities such as health 
and safety, legal, engineering, construction services and fee. A contingency factor of 20% was also 
applied to the total direct and indirect costs. 

6.2.10.9 State Acceptance 

.,_ This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan. 

6.2.10.10 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan. 
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Table 6-12 
Cost Estimate: Remedial Alternative- HS-6 

Off-Site Landfilling 

DIRECT COSTS 
A. Site Preparation 
B. Sediment Removal From CDF 
C. Dewatering 
D. Off-Site Transportation 
E. Off-Site Landfilling 
F. Air Monitoring 

127,979 
329,540 

I ,035,000 
3,191,750 
1,865,306 
I ,651,200 

-TOT~R1RE~rr~~()$.TI@~~)''~~~~!f~~~:~i~~;;.\: .. ; .~·· _.S'~· ~s/jfoo:7~7s~ 

INDIRECT COSTS 
A. Health & Safety(@ 5% ofTDC) Level D Protection 
B. Legal, Administration, Permitting(@ 10% ofTDC) 
C. Engineering(@ 10% ofTDC) 
D. Services During Construction(@ 10% ofTDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 

. .. . 
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6.2.11 Alternative HS-7: Off-site Incineration 

This section of the FS Addendum describes Remedial Alternative HS-7 and evaluates the alternative 
against the detailed evaluation criteria. Alternative HS-7 involves removal of the Hot Spot sediment and 
treatment through off-site incineration at a permitted facility. This facility would be specifically 
designed to meet the requirements of an incinerator as prescribed by TSCA regulations. Only 
incinerators meeting the applicable compliance criteria would be considered as potential treatment 
locations. 

6.2.11.1 General Description 

Remedial Alternative HS-7 is a removal and treatment alternative using a permitted off-site facility. The 
cleanup operations would include the following activities; withdrawal of the Hot Spot sediments from 

, the CDF, staging the sediments for treatment in sealed containers, screening the sediment to remove 
over-sized material, dewatering the sediment with a plate and frame assembly, treating water removed 
from the sediment, loading the sediments for off-site shipment, and conducting treatment at a permitted 
off-site facility. Overall movement of materials from the CDF through the process steps is presented in 
Figure 6-20. 

The initial treatment steps for alternative HS-7 are the same as those described for the other alternatives. 
These initial steps encompass the activities conducted from the initial upgrade of the site to 
accommodate the materials handling treatment operations. As with the other alternatives, the 
predominant feature of this initial step is the construction of a series of treatment pads and access roads, 
as shown on Figure 6-21. Additional detail on existing site conditions and other site facility 
requirements is discussed in Section 6.2.2. 

Following dewatering and conditioning, the sediment will be loaded into 20 cubic yard, sealed roll-off 
containers (sludge boxes) for transportation to the off-site incineration facility. The dewatering process 
will reduce the volume of contaminated sediments from 15,000 cubic yards to approximately 11,000 
cubic yards (14,500 tons). Seventeen tons of sediment will be placed in each sludge box, requiring 
approximately 850 trucks to complete the removal operation. Removal of the sediment from the CDF 
and dewatering will be the rate limiting steps. The complete operation is expected to take six months to 
complete. This will result in seven trucks per day operating on a five day per week basis. 

6.2.11.2 Overall Protection of Human Health and the Environment 

Alternative HS-7 would provide protection of human health and the environment. The potential human 
health risks associated with direct contact and inhalation would no longer be present. Similarly, the 
potential ecological risks would no longer be present as the sediments would have been removed from 
the site and treated. 
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6.2.11.3 Compliance with ARARs 

This section discusses the chemical-specific, location-specific and action-specific ARARs for alternative 
HS-7. Complete listings of these respective ARARs are presented in Tables B-7-1, B-7-2 and B-7-3 of 
Appendix B to this document. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for 
alternative HS-7. Cleanup levels are based on Action-specific standards under the TSCA. Two federal 
guidance are cited as "To be considered" in evaluating potential carcinogenic and non-carcinogenic risks 
posed by contaminants at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 

"' Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act (16 USC Parts 1451 et seq. To implement this alternative in the coastal 
floodplain a determination must be made that no practicable alternative exists outside the floodplain. 
Under such circumstances the potential harm must be minimized and action taken to restore and preserve 
natural and beneficial values. The Fish and Wildlife Coordination Act requires that the U.S. Fish and 
Wildlife Service be consulted regarding preventing and mitigating any potential losses to fish and 
wildlife resources. 

State ARARs regulate coastal zone management (301 CMR 21.0), waterways (regarding flowed and 
filled tidelands)(310 CMR 9.00), and wetlands protection (131 MGL 40, 310 CMR 10.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 
Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives, including operation, maintenance, and monitoring of the temporary storage CDF and 
removal/dewatering of the sediments will comply with all the substantive requirements of the state 
Location-specific ARARs. Coordination with the state will be ongoing during the planning and 
implementation ofthe remedy. 

The primary action-specific ARARs are requirements regarding waste storage and the dewatering facility 
discharges. These ARARs include PCB storage and disposal requirements under TSCA (40 CFR 761) 
and identification and regulation of characteristic hazardous waste under Massachusetts Hazardous 
Waste Management standards (310 CMR 30.00). Action-specific ARARs do not apply to the 
transportation and off-site disposal phases of the proposed remedy. 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. HS-7 satisfies the incineration standards of 
TSCA. 

HS-7 requires temporary storage of the PCB sediment for greater than one year before all of the PCB 
dredge spoil can be removed from the site. Storage of PCB dredge spoil for more than a year violates a 
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TSCA storage requirement. This ARAR needs to be waived under Section 12l(d)(4)(C) of CERCLA 
due to the technical impracticality, based on engineering constraints, involved in removing and/or 
treating the PCB material in less than a year. Currently, the storage requirement is being waived through 
"an interim measure" under Section 12I(d)(4)(A). The present waiver allows the Agency to waive the 
storage ARAR for an interim measure that will become part of a final remedial action at the Site. HS-7 
will require temporary storage for approximately two years before completion of the final remedy. In the 
interim, the PCB dredge spoil will remain stored within the existing CDF in a manner that is protective 
of health and the environment (as described under Alternative HS-1, No Further Action). Storage of the 
PCB dredge spoil will comply with the remaining TSCA storage ARARs that do not involve the one-year 
storage limit, including standards for closure of the site upon completion of the remedy. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 

, waste. Toxicity characteristic (TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments, process wastes, and discharges from monitoring, operations, and/or 
maintenance will be tested for hazardous constituents. Any characteristic wastes identified will be 
stored, treated, and/or disposed of in compliance with state hazardous waste requirements. 

Other federal and state action-specific ARARs include air quality and air pollution requirements, which 
preclude the release of PCBs and other contaminants. Air emissions from the proposed alternative may 
result from releases from the storage facility and handling/dewatering of the sediments before off-site 
removal. Air emissions will be addressed through monitoring, management of storage facilities, and 
treatment of off-gases from handling and dewatering. 

Water discharges are regulated under state and federal water quality ARARs. Water treatment at the on
site treatment plant will be required for the dewatering discharges and may be required if surface run off 
becomes contaminated by the stored sediments. Operation of the water treatment plant requires a waiver 
of a provision of the National Pollutant Discharge Elimination System requirements of the federal Clean 
Water Act (CW A), Section 402. The provision prohibits new discharges into waters that do not meet 
applicable water quality criteria, unless certain conditions are met ( 40 CFR 122.4(i)). It is proposed that 
a protectiveness waiver under Section 12l(d)(4)(B) of CERCLA be used for this ARAR since 
compliance would essentially prevent the cJeanup of this Site and result in greater risk to human health 
and the environment than other alternatives. The issue is the result of the degraded water quality in the 
Harbor, where permitting any new discharge is not possible unless the Harbor's waters reach water 
quality standards or until the other conditions of the regulations are met. Neither of these conditions are 
likely to be accomplished in a reasonable time. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CW A requires that discharges meet ambient water quality criteria 
(WQC) at the discharge point. Except for copper, it is expected that the treatment facility can attain 
compliance with WQC during the remedial activities. Consistent with Section 303 of the CW A and its 
Total Maximum Daily Load (TMDL) approach, it is proposed that discharge limits for the water 
treatment plant be implemented that are below current background levels of copper, but above WQC. 
This approach allows for attainment of ambient WQC throughout the waterbody in a phased or step-wise 
approach. The copper that will be discharged from the treatment plant will be more than off set by the 
permanent removal of copper contaminated sediments from the Harbor. 
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Federal PCB policies and guidance regarding PCB releases and treatment technologies for CERCLA 
remedial actions will be considered. The Allowable Ambient Limits and Threshold Exposure Limits will 
be considered for alternatives involving air emissions. Revised toxicity equivalence factors (TEF) and 
air dioxin guidelines will be considered for evaluation of air emissions. Noise levels will be minimized 
to the extent practicable. 

6.2.11.4 Long Term Effectiveness and Permanence 

Removal of the sediments and incineration is effective and permanent. The waste would no longer be at 
the site and would be treated to Destruction and Removal Efficiency (ORE) levels exceeding 99.9999%. 

6.2.11.5 Reduction of Toxicity, Mobility and Volume 

\ Alternative HS-7 reduces the volume of the PCB wastes through the initial dewatering step. The toxicity 
of the sediment would be significantly reduced by lowering the concentration of PCBs during 
incineration. The mobility of the metals may be increased through incineration and the treated solids 
would be tested to ensure compliance with TCLP requirements. 

6.2.11.6 Short Term Effectiveness 

The short term effectiveness concerns with alternative HS-7 involve protection of site workers and area 
residents from potential exposure to PCBs during the sediment removal and dewatering activities. These 
potential risks would be minimized through the use of safety plans, equipment and procedures. These 
would include the use of personnel protective equipment (coveralls, gloves, suits, respirators, etc.) for the 
workers and implementation of a comprehensive network of ambient air monitors to assess potential ,.11'11-

PCB volatilization. In addition, the vacuum truck that removes the sediment from the CDF would also 
be equipped with an emissions control system. 

The time to complete the remedial actions under alternative HS-7 is on the order of two years. This 
includes the time necessary for design, procurement and field implementation. Potential impacts due to 
construction related traffic and noise would be minimized by the five day a week operations and the low 
daily volume of truck traffic (seven trucks per day). 

6.2.11.7 Implementability 

Alternative HS-7 is implementable as the required construction services are locally available and there 
are permitted incineration facilities available to treat the Hot Spot sediment. However, one of these 
facilities recently announced that it would no longer be accepting waste and as a result, there is some 
concern as to whether there will be an incineration facility available to accept this waste in the future. 
Given this situation, it may be prudent to have a back-up approach available for treatment and/or 
disposal ofthe sediments. 

This alternative would likely require a significant amount of coordination between federal, state and 
local officials. 
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6.2.11.8 Cost 

The costs for alternative HS-7 include the following activities: site preparation, sediment removal from 
the CDF, dewatering, treating water removed from the sediment, off-site transportation, off-site 
incineration and air monitoring. Estimated costs for this alternative are summarized in Table 6-13. The 
representative incineration facility chosen for typical costing reasons is located in Texas. 

The total alternative cost of $3 7. 7 million presented in Table 6-13 also includes a number of indirect 
costs and a 20% contingency. 

6.2.11.9 State Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the state on the 
Proposed Plan . 

6.2.11.1 0 Community Acceptance 

This criterion will be evaluated by EPA within the ROD based on input received from the community on 
the Proposed Plan 
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Table 6-13 
Cost Estimate: Remedial Alternative - HS-7 

Off-Site Incineration 

DIRECT COSTS 
A. Site Preparation 
B. Sediment Removal From CDF 
C. Dewatering 
D. Off-Site Transportation 
E. Off-Site Incineration 
F. Air Monitoring 

INDIRECT COSTS 
A. Health & Safety (@ 5% of TDC) Level D Protection 
B. Legal, Administration, Permitting(@ 10% ofTDC) 
C. Engineering(@ 10% ofTDC) 
D. Services During Construction(@ 10% ofTDC) 
E. Turnkey Contractor Fee(@ 15% ofTDC) 
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127,979 
329,540 

I ,035,000 
5,604,300 

12,195,120 
1,651,200 

I ,047,157 
2,094,314 
2,094,314 
2,094,314 
3,141,471 
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......,. 6.3 Comparison of Remedial Alternatives 

. In this section, the eleven remedial alternatives presented in Section 6.2 are compared with each other. 

\ 

Comparisons are presented in a qualitative manner and attempt to identify substantive differences between 
the alternatives. As required under the NCP, the following criteria form the basis for the comparative 
analysis: 

• 
• 
• 
• 
• 
• 
• 

Overall Protection of Human Health and the Environment 
Compliance with ARARs 
Short Term Effectiveness 
Long Term Effectiveness 
Reduction ofToxicity, Mobility and Volume 
Implementability 
Cost 

6.3.1 Overall Protection of Human Health and the Environment 

The no further action alternative (HS-1) will provide limited long-term protection of human health and 
the environment, due, primarily, to the limitations of the existing cover system over the hot spot 
sediments. The existing cover system consists of a maintained water layer over a relatively thin plastic 
cover to minimize air emissions of PCBs. While the integrity of the water layer and cover can be 
effectively maintained in the short-term, wind and sun damage will cause long-term maintenance 
problems and the long-term integrity of the cover system will be difficult to ensure. 

The primary difference in Jong-tenn protectiveness between the on-site treatment alternatives (HS-2A, HS-
2B, HS-2C, HS-3A, HS-3B, HS-3C, HS-4) and the on-site non-treatment alternatives (HS-1 and HS-5), is 
the magnitude of residual risk and the reliance on long-term controls to minimize the risks. However, the 
on-site treatment alternatives present some short-term risks and implementability challenges. All of the on
site treatment alternatives involve removing the sediments from the CDF and handling them prior to 
treatment. The removal and handling activities could generate PCB emissions. The use of reagents and 
process equipment that are quite hazardous in nature, pose potential risks to on-site workers and nearby 
residents. These potential risks can be greatly minimized through compliance with appropriate 
procedures and controls For on-site treatment alternatives HS-2A and HS-3A there are also potential 
short-term risks with the treatment residuals from the solid phase destruction process. For on-site 
treatment alternatives which involve thermal desorption (HS-3A, HS-3B and HS-3C), the potential exists 
for emissions of particulates, metals such as lead, and the possibility for creating and emitting dioxins 
and furans. The emissions would be controlled using available off-gas control technology. The short
term risks and implementability challenges are lower for the two on-site treatment alternatives (HS-2C and 
HS-3C) which involve off-site incineration of the contaminated treatment residuals from either solvent 
extraction or thermal desorption. 

For the two off-site alternatives (HS-6 and HS-7) potential short-term risks to human health and the 
environment occur in the handling and dewatering of the contaminated sediments, prior to off-site 
shipment. 
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6.3.2 Compliance with ARARs 

All ofthe alternatives comply with ARARs, although waivers will be required for a number of provisions 
pertaining to the implementation of each alternative. 

There are no "applicable" or "relevant and appropriate" federal or state chemical-specific ARARs for the 
proposed remedies at the site. 

Location-specific ARARs pertain to the site's location within a coastal floodplain, adjacent to the 
Harbor. Federal ARARs are Executive Order 11988 - Floodplain Management ( 40 CFR Part 6, 
Appendix A), the Fish and Wildlife Coordination Act (16 USC Part 661 et seq., 40 CFR 6.302) and the 
Coastal Zone Management Act ( 16 USC Parts 1451 et seq. For every alternative a determination must be 
made that no practicable alternative exists outside the floodplain. Under such circumstances the 
potential harm must be minimized and action taken to restore and preserve natural and beneficial values. 

, The Fish and Wildlife Coordination Act requires that the U.S. Fish and Wildlife Service be consulted 
regarding preventing and mitigating any potential losses to fish and wildlife resources in regards to all of 
the alternatives. 

State ARARs regulate coastal zone management (301 CMR 21.0), waterways (regarding flowed and 
filled tidelands)(31 0 CMR 9.00), and wetlands protection (131 MGL 40, 310 CMR 10.00). The state 
wetlands protection statute identifies the following protected resource areas that occur on or adjacent to 
the site: Land Subject to Coastal Storm Flowage, Land Under Ocean, Designated Port Area, Coastal 
Beaches (including tidal flats), Coastal Bank (including a 100-foot buffer zone inland from the edge of 
the bank), and Land Containing Shellfish. 

All actives pertaining to the alternatives, including operation, maintenance, and monitoring of the 
temporary storage CDF and removal/dewatering of the sediments will comply with all the substantive 
requirements of the state Location-specific ARARs. 

The primary action-specific ARARs pertaining to each alternative are requirements regarding waste 
management and treatment of discharges. These ARARs include PCB disposal requirements under 
TSCA (40 CFR 761) and identification and regulation of characteristic hazardous waste under 
Massachusetts Hazardous Waste Management standards (310 CMR 30.00). 

TSCA requires that any PCB contaminated dredge spoil with a concentration of 50 ppm or greater be 
disposed of either in an approved incinerator, an approved chemical waste landfill, or by using a disposal 
method to be approved by the Regional Administrator. Approval must be based on a finding that, based 
on technical, environmental, and economic considerations, disposal in an incinerator or chemical waste 
landfill is not reasonable and appropriate, and that the alternative disposal method will provide adequate 
protection to health and the environment. Four of the alternatives (Solvent Extraction and Off-Site 
Incineration, HS-2C; Thermal Desorption and Off-Site Incineration, HS-3C; Off-Site Landfilling, HS-6, 
and Off-Site Incineration, HS-7) satisfy one of the first two approved disposal methods. The other seven 
proposed remedies (involving either in-place permanent disposal (HS-1 and HS-5) or on-site treatment 
(HS-2A and B, HS-3A and B, and 4)) entail alternative disposal remedies that require approval by the 
Regional Administrator, based on the requirements ofTSCA. 
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The two proposed in-place disposal remedies (No Further Action, HS-1 and In-Place Capping, HS-5) 
must comply with relevant and appropriate TSCA chemical waste landfill standards, which apply to the 
permanent disposal of PCB contaminated dredge spoil (40 CFR 761.75). TSCA allows for specific 
requirements for the landfill ARAR to be waived upon a finding by the Regional Administrator that the 
facility will not present an unreasonable risk of injury to health or the environment. To use the present 
CDF facility as a permanent disposal facility under either alternative, waivers are required regarding 
hydrologic conditions, flood protection, and leachate collection. Under both HS-1 and HS-5, the facility 
design includes double impermeable bottom and side liners, a monitoring system for leak detection, and 
top-of-berm elevation two feet higher than the 1 00-year flood elevation that should meet waiver 
standards for the prevention of injury to health or the environment. HS-5 provides further protection in 
that it also includes a multi-layer cap, gas collection and treatment and surface run-off controls. 

The remaining nine remedies (HS-2A, B, and C; 3A, B, and C; 4, 6 and 7) would involving either the 
removal of contamination off-site or some form of on-site treatment. All require temporary storage of 

, the PCB sediment for greater than one year. Storage of PCB dredge spoil for more than a year violates a 
TSCA storage requirement. This ARAR needs to be waived under Section 12l(d)(4)(C) of CERCLA 
due to the technical impracticality, based on engineering constraints, involved in removing and/or 
treating the PCB material in less than a year. The nine removal or on-site treatment alternatives will 
require storage periods estimated between two to five years before completion of the final remedy. In 
the interim, the PCB dredge spoil will remain stored within the existing CDF in a manner that is 
protective of health and the environment. Storage of the PCB dredge spoil will comply with the 
remaining TSCA storage ARARs that do not involve the one-year storage limit, including closure of the 
temporary storage cell. 

Massachusetts Hazardous Waste ARAR's apply to all non-PCB contaminants that meet characteristic 
hazardous waste standards. Recent toxicity characteristic leaching procedure (TCLP) data on the 
dredged sediment samples show the sediment does not meet the definition of a RCRA characteristic 
waste. Toxicity characteristic {TC) constituent concentrations are below TC regulatory limits for 
hazardous waste. Sediments, process wastes, and/or discharges from monitoring, operations, and/or 
maintenance of all ofthe alternatives will be tested for hazardous constituents. Any characteristic wastes 
identified will be stored, treated, and/or disposed of in compliance with state hazardous waste 
requirements. 

Massachusetts Solid Waste ARARs are applicable for all alternatives that involve the disposal of treated 
sediments (Alternatives HS-2A, 2B and 2C; HS-3A, 38, and 3C; and 4), containing less the 50 ppm of 
PCBs. These requirements include cover systems, surface and groundwater protection, monitoring, and 
post-closure measures. 

Every alternative will comply with federal and state action-specific ARARs governing air quality and air 
pollution requirements, which preclude the release of PCBs and other contaminants. Air emissions from 
every proposed alternatives may result from releases from the storage facility, discharges from extraction 
and treatment technologies, and/or handling/dewatering of the sediments before off-site removal or on
site processing. Air emissions will be addressed through monitoring, management of storage facilities, 
and/or treatment of off-gases from handling, dewatering, and processing. 

Every alternative will likely produce at least some water discharges regulated under state and federal 
water quality ARARs. Contaminated discharges will require treatment at the facility's on-site water 
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treatment plant. Water treatment may be required because of surface run off becoming contaminated by 
the stored sediments or from dewatering and/or process discharges. Operation of the water treatment 
plant requires a waiver of a provision of the National Pollutant Discharge Elimination System 
requirements of the federal Clean Water Act (CWA), Section 402. The provision prohibits new 
discharges into waters (including New Bedford Harbor) that do not meet applicable water quality 
criteria, unless certain conditions are met (40 CFR 122.4(i)). It is proposed that a protectiveness waiver 
under Section 121 (d)( 4 )(B) of CERCLA be used for this ARAR since compliance would essentially 
prevent the cleanup of this Site and result in greater risk to human health and the environment than other 
alternatives. 

Furthermore, since New Bedford Harbor water quality is so degraded as to preclude diluting any 
proposed discharge, Section 402 of the CWA requires that discharges from all of the alternatives meet 
ambient water quality criteria (WQC) at the discharge point. Except for copper, it is expected that the 
treatment facility can .attai'l compliance with WQC during the remedial activities. Consistent with 

\ Section 303 of the CWA and its Total Maximum Daily Load (TMDL) approach, it is proposed that 
discharge limits for the water treatment plant be implemented that are below current background levels 
of copper, but above WQC. This approach allows for attainment of ambient WQC throughout the 
waterbody in a phased or step-wise approach. The copper that will be discharged from the treatment 
plant will be more than off set by the permanent removal of copper contaminated sediments from the 
Harbor. 

6.3.3 Long Term Effectiveness 

The long-term effectiveness and permanence criterion addresses the remaining risks after the site has been 
remediated along with the degree of certainty that the alternative will prove successful. The two off-site 
alternatives, off-site landfilling and off-site incineration, alternatives HS-6 and HS-7, respectively, provide 
the highest degree of long term effectiveness and permanence as the Hot Spot sediments are no longer 
present. The adequacy and reliability of controls does not apply to these two off-site alternatives. 
Alternative HS-4 provides a high degree of long term effectiveness and permanence as the residual 
contaminants, primarily the metals are immobilized in the vitrified product. 

The sediment would remain untreated at the site under the no further action alternative (HS-1) and the in
place capping alternative (HS-5) and as such, both have a significant amount of residual risk associated with 
them. However, the risks for no further action (HS-1) are higher as the ability to contact the sediment still 
exists and the potential for PCB emissions are much higher. In addition, the controls under the in-place 
capping alternative (HS-5) are more reliable than under the no further action alternative. 

The remaining alternatives are on-site treatment approaches that would treat the sediment to PCB 
concentrations of less than 50 ppm. Each of these treatment alternatives use separation as the first step 
(solvent extraction or thermal desorption) and then treat the highly concentrated oil material through a 
number of potential treatment processes. As such, the treatment residual associated with the three solvent
extraction alternatives (HS-2A, 2B and 2C) are equivalent to the risks posed by the solids resulting from the 
thermal desorption alternatives (HS-3A, 3B and 3C). 

The magnitude of risk associated with the treatment residuals from the gas phase chemical destruction 
(HS-2B and HS-3B) are not considered as there will be no residuals left at the site. The residuals associated 
with the solid phase destruction components of alternatives HS-2A and HS-3A are of some uncertainty due 
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to the potentially high caustic characteristics of the treated residuals. While the residual material from the 
process is expected to have PCB levels below 5 ppm, the results of the pilot study testing indicated these 
wastes may still pose some risk due to elevated pH and reactivity. If the residues cannot be safely stored 
on-site, further treatment or off-site disposal will be required. 

The treated solid residuals from the on-site treatment processes would be disposed of in an on-site CDF 
designed to effectively manage sediments contaminated with much higher PCB concentrations. As such, 
these facilities would provide an appropriate method to manage the residual risks associated with these 
treated solids. It is also important to note that these solids would retain most of the heavy metals as these 
separation processes are primarily targeted at organic type contaminants such as PCBs. These solids were 
tested for the leachability of the metals and passed the TCLP leaching test. As a result no additional 
treatment such as solidification would be required. 

The degree of certainty that the proposed alternatives will prove successful is not known. The treatability 
..._ studies showed that each treatment alternative tested (the HS-2 and HS-3 alternatives and HS-4) needed 

additional testing or evaluation to determine whether the alternatives would work at full-scale operation. 
The no further action alternative (HS-1) would require continued monitoring and maintenance to its cap 
system (designed originally as a temporary cover) in order to provide long-term protectiveness. In-Place 
Capping (HS-5) has the potential for successful containment of the contaminants. However, the alternative 
relies on the stability of the existing CDF and the ability to install a permanent cap over the site. Under the 
current design of the CDF it would be extremely difficult to repair/replace the facility in the event of 
remedy failure. Off-site landfilling or incineration (HS-6 and HS-7) have a high potential to succeed. 
However, to implement either alternative it will be necessary to evaluate the record of the receiving facility 
to determine that the contaminants will either be landfilled or incinerated properly and in accordance with 
all regulations. 

6.3.4 Reduction in Toxicity and Mobility Volume 

All of the treatment alternatives (HS-2A, HS-2B, HS-2C, HS-3A, HS-3B, HS-3C, HS-4 and HS-7) 
provide for significant reductions in toxicity and volume for the contaminants. Typical volume 
reductions of PCB contaminated material for both on-site separation processes (solvent extraction and 
thermal desorption) are on the order of 97%. Overall PCB treatment efficiencies are expected to be on 
the order of 99%. The overall highest treatment efficiency is associated with off-site incineration (HS-7) 
which typically operates in the 99.9999% ORE range. While the EcoLogic reactor alone did reach this 
range, the maximum efficiency of the overall treatment scheme (separation and destruction) is limited by 
the desorption efficiency of 99%. 

The only treatment alternative that reduced the mobility of the contaminants, particularly, the inorganic 
contaminants was vitrification (HS-4). In fact, the mobility of the metals in the treated solids generally 
increased for alternatives that used thermal desorption as the initial separation step (HS-3A, HS-3B and 
HS-3C). Despite this increase in mobility, the treated solids passed TCLP testing and therefore, no 
additional treatment would be required prior to disposal in an on-site CDF. 

There will be some reduction in the overall volume of contaminated sediment with no further action (HS-
1) in-place capping (HS-5) and off-site landfilling (HS-6). However, the volume reductions are not 
expected to be significant (HS-I, 5% to I 0% reduction; HS-5, I 0% to 20% reduction; and HS-6, 20% to 
30% reduction). 
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6.3.5 Short Term Effectiveness 

The short-term effectiveness refers to the effect of the alternative on human health and the environment 
during implementation. In addition, this criterion considers the time until the remedial action is complete. 
All of the on-site treatment alternatives with the exception of vitrification (HS-4) could be completed in 
four to five years. The vitrification alternative would likely be on the order of six years, provided the results 
of design scale testing were straight forward and did not require significant time to finalize the 
implementation approach. The two off-site alternatives (HS-6 and HS-7) would require approximately two 
years to complete. On-site alternative HS-5, in place capping, would also require approximately two years 
to complete. The no further action alternative (HS-1) by definition is already complete. 

The potential risks to site workers and nearby residents under the various treatment alternatives are 
significant. All of the techniques use process equipment and reagents that are hazardous in nature. These 

\ different hazards include flammable materials, electricity, heat, open flames, numerous chemicals, etc. 
Therefore, detailed safety plans and procedures will be required. Alternative HS-2B (solvent extraction and 
gas phase chemical reduction) may present the highest level of short term risk given the limited space 
available at the site and the quantities of hazardous materials at the site. Also, alternatives that use two 
treatment technologies at the site together (HS-2A, HS-2B, HS-3A, HS-3B and HS-4) inherently have more 
short-term risks. These risks may not necessarily be additive, in some cases they may be synergistically 
related. The alternatives which employ only one technology at the site, solvent extraction and off-site 
incineration (HS-2C) and thermal desorption and off-site incineration (HS-3C) pose less short-term risks. 

The risks to site workers due to the potentially hazardous nature of the process residuals from the solid 
phase dechlorination process (HS-2A and HS-3A) must also be considered. The reactivity and high pH of 
this material encountered during the pilot scale treatability studies could pose significant risks. ~1111,. 

For the on-site treatment alternatives which include thermal desorption as a treatment step (HS-3A, 
HS-3B and HS-3C), there is the potential to volatilize metals such as lead. The possibility also exists for 
the creation and emission of dioxins and furans. These compounds will be controlled using available 
off-gas control technologies. 

Protection of site workers and the community under the two off-site alternatives (HS-6 and HS-7) would be 
ensured through air monitoring as the only on-site activities would be sediment removal and dewatering. 
Efforts would also be made to ease the potential impact of truck traffic with the residential character of the 
area neighborhoods. 
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6.3 .6 Implementability 

The implementability of an alternative includes the technical and administrative feasibility of implementing 
the alternative, as well as the availability ofthe technology. The two off-site alternatives (HS-6 and HS-7), 
in-place capping (HS-5), and no further action (HS-1) are readily implementable. However, the condition 
of the liner over the long-term and the potential for leaks cannot be monitored easily given the 
groundwater levels and the potential impacts of tidal fluctuations on a monitoring well network. The 
remaining alternatives all employ one or more innovative treatment technologies. Inherent in these 
technologies are performance risks. These include both safety risks related to the operating-chemicals 
and/or parameters and the potential that the technology may not work at full-scale as marketed. The 
information from the treatability studies helps to understand and minimize these risks. 

The solvent extraction alternatives (HS-2A, 2B and 2C) use the same approach for separation of the PCBs 
from the sediments. These systems have been thoroughly tested at the bench and pilot scale with Hot Spot 

, type sediment, yet the full-scale applications implemented to date have been on lower levels of PCB 
contamination. Notwithstanding this, the full-scale units are constructed with unit process equipment that is 
routinely available in the marketplace and has a significant operating history. The implementability of the 
three PCB destruction approaches combined with solvent extraction increase moving from HS-2A to HS-
2C. The destruction component of HS-2A (solid phase chemical destruction) is still somewhat in the 
developmental stage as full-scale units for commercial application are currently being constructed. Relative 
to the Hot Spot sediment, the technology also has some materials handling difficulties to work through. 
Alternative HS-2B involves gas phase chemical destruction which has been used at full-scale on highly 
concentrated PCB wastes. However, the technology has not been used with solvent extraction as a first step 
and so, initial efforts may be required to work through any compatibility issues. Off-site incineration is 
readily implementable, although there is some potential concern that the availability of commercial 
incinerators may become an issue in the future. 

Another common theme for the solvent extraction alternatives is the percentage of capital cost allocated to 
the project compared to the other treatment approaches. This greatly influences the overall cost of these 
alternatives. This, in combination with the potential lack of full-scale commercial processes other than the 
one tested during the treatability studies could greatly impact the competitiveness of the bidding process for 
the alternatives. Also, issues such as government ownership of the treatment equipment would have to be 
evaluated in such a case. 

The separation step in the thermal desorption alternatives (HS-3A, 3B and 3C) is generally available. It 
should be noted that there is a significant difference in the commercial availability of the thermal desorption 
used as a representative process in alternative HS-2B. The unit used in alternative HS-2B (the EcoLogic 
TRM) would have to go through additional process development and testing based on the observations 
made during the treatability study. It could take up to 18 months and significant capital to work through 
these issues before treatment could begin. Implementability for the PCB destruction components of the 
thermal desorption alternatives (HS-3A, 3B and 3C) is similar to the solvent extraction alternatives with the 
exception of alternative HS-3B. The thermal desorption and chemical destruction components of HS-3B 
have been used together and compatibility should not present a problem. However, the implementability of 
alternative HS-3B as a whole will likely be constrained by the thermal desorption step. In addition, the 
issue of competitive bidding also exists for alternative HS-38. 
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The vitrification alternative (HS-4) has significant implementability issues that require a comprehensive 
design scale study to address. This study will add two years and over $3 million to the overall cost of the 
remedial alternatives. 

6.3.7 Cost 

The cost estimates prepared for each of the II remedial alternative were developed on the basis of capital 
costs which include both direct costs and indirect costs. The direct capital costs were developed through 
a combination of vendor estimates resulting from the treatability study program, other vendor quotes, 
actual costs from the USACE's work at the site over the past ten years, and engineering judgment and 
experience. The indirect capital costs were developed using typical Feasibility Study indirect elements, 
including health and safety, legal and permitting, engineering, construction services, and profit. The 
total cost for the alternatives also included 20% for contingency. Operation and Maintenance (O&M) 
costs were included for the alternatives that maintain the sediment in its current location (HS-1 and 

, HS-5). 

The costs range from $5.4 million to $48.6 million. The cost for the non-removal alternatives were on 
the low end the range, no further action, HS-1 at $5.4 million and HS-5, in-place capping at $10.3 
million. The removal and treatment alternatives ranged from $19.0 million to $48.6 million. The off
site non-treatment alternative, off-site landfilling, HS-6, was estimated at $14.8 million. The clear trends 
in the costs are demonstrated in Figure 6-22. In summary, treatment is more expensive than non
treatment approaches, and the monitoring cost component for the non-removal alternatives plays a large 
role in the total cost for the alternative. 
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The treatment costs for most of the on-site treatment technologies (HS-2A, HS-28, HS-2C, HS-3A, 
~ HS-38, HS-3C, and HS-4) range from approximately $20 million to $30 million. The exception being 

vitrification, HS-4, at $48.5 million. The accuracy range for Feasibility Studies is typically plus 50%, 
minus 30%. Given the range and the average cost for on-site treatment, there is not a tremendous 
difference in cost between the six non-vitrification treatment alternatives that could be implemented at 
the site. As a result, factors such as implementability and short-term effectiveness may play a larger role 
in comparing the on-site treatment alternatives against one another. 

6.3 .8 Summary of Detailed Analysis 

Evaluation of the eleven remedial alternatives, using the detailed criteria is summarized in Table 6-14. 
This table facilitates a comparison of the eleven alternatives with the evaluation criteria and relative to 
one another. 
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HS-1: 

No Further Action 

( 
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Overall Protection of 
Human and the 
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This alternative provides 
limited protection of human 
health and the environment. 

Limited long-term protection 
is primarily due to the 
longevity of the existing 
cover. 

Table 6-14 
Summary of Detailed Analysis of Remedial Alternatives 

This alternative complies with Federal and State ARARs, with a 
waiver of the prohibition against new discharges into degraded 
waters regulation under Section 402 of the federal Clean Water Act 
(40 CFR 122.4(i)). 

In addition, the federal Toxic Substances Control Act (TSCA) 
requires a finding by the Regional Administration that it is not 
reasonable or appropriate to dispose of the PCB contaminated 
dredge spoil in either an incinerator or a chemical waste landfill, and 
that the alternative disposal method will protect health and the 
environment ( 40 CFR 76!.60.(a)(5). Requires a waiver of relevant 
and appropriate TSCA Chemical Waste Landfill Standards (40 CFR 
761. 75) regarding hydrologic conditions, flood protection, and 
leachate collection. The waiver may be invoked upon a finding by 
the Regional Administrator that the operation of the facility will not 
present an unreasonable risk of injury to health or the environment. 

Since the remedy is located within the 100-year coastal floodplain of 
New Bedford Harbor, Executive Order 11988 (Protection of 
Floodplains) requires a determination that federal actions involving 
floodplains have the least adverse effects on the environment 
compared to other alternatives and that mitigation be carried out to 
the extent ·cable CFR Part ix A). 

This alternative provides 
limited long-term occurs. 
effectiveness. 
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Workers conducting 
monitoring would require 
appropriate health and safety 
equipment. Difficult to monitor 

effectiveness of existing 
double liner system. 

$5.4 Million This criterion will be 
evaluated by EPA 
within the ROD based 
on input from the state 
on the Proposed Plan. 

This criterion will be 
evaluated by EPA within 
the ROD based on input 
from the community on 
the Proposed Plan. 
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HS-lA: 

Solvent Extraction 
and Solid Phase 
Chemical 
Destruction 

( 

-( 

Kevil 
'11~(>''14 

Overall Protection of 
Human and the 

Environment .. 

This alternative provides 
protection of human health 
and the environment. 

Protection achieved through 
permanent destruction of 
PCBs and disposal of 
treatment residuals in an on
site CDF. 

Table 6-14 
Summary of Detailed Analysis of Remedial Alternatives 

".: 
Compliance with ARARs 

This alternative complies with Federal and State ARARs, with 

waivers of: a) the prohibition against new discharges into degraded 

waters under Section 402 of the federal Clean Water Act (40 CFR 

122.4(i)) and b) the one year PCB storage limitation regulation in 

the federal Toxic Substances Control Act (TSCA)(40 CFR 

761.65(a)). 

Requires a finding by the Regional Administration that, under 

TSCA, it is not reasonable or appropriate to dispose of the PCB 

contaminated dredge spoil in either an incinerator or a chemical 

waste landfill, and that alternative disposal method will protect 

health and the environment (40 CFR 761.60.(a)(5). 

Since the remedy is located within the I 00-year coastal floodplain of 

New Bedford Harbor, Executive Order 11988 (Protection of 

Floodplains) requires a determination that federal actions involving 

floodplains have the least adverse effects on the environment 

compared to other alternatives and that mitigation be carried out to 

the extent practicable. 
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This alternative provides 
long-term effectiveness 
through a combination 
of treatment using 
solvent extraction and 
solid phase chemical 
destruction. 

There will be minimal 
risks following 
treatment and disposal 
of the sediments in an 
on-site CDF. 

The on-site CDF will 
provide appropriate and 
reliable control of the 

; treatment residuals. 

Volume of PCB wastes 
reduced by 97% 
through solvent 
extraction. 

Toxicity reduced by 
over 99% through solid 
phase chemical 
destruction. 

Destruction of PCBs is ~ 

irreversible. 

Treated residuals pass 
TCLP testing. 

Satisfies preference for 
treatment. 
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Short-term risks with the two 
processes will require 
significant controls to protect 
site workers and the 
community. 

Remedial actions may take 5 
years to complete if 
implementability issues do 
not arise. 

No adverse environmental 
impacts are anticipated while 
implementing HS-2A. 

Technologies remain to 
be proven at full scale 
for Hot Spot sediment 
and as a result, 
performance risks exist. 

Solid phase chemical 
destruction has materials 
handling issues with the 
treatment residuals 
which may impact 
implementability. 

Limited sources for the 
technologies could limit 
competitiveness of the 
bidding process for both 
technologies. 

$27.1 Million This criterion will be 
evaluated by EPA 
within the ROD based 
on input from the state 
on the Proposed Plan. 

This criterion will be 
evaluated by EPA within 
the ROD based on input 
from the community on 
the Proposed Plan. 

121.11/97 



. ·. '~ · ... 
··;''· 

.. ' ; . . ~ 

· ,~ ~•<Remedial 
·Zy}.(tte~native 

HS-28: 

Solvent Extraction 
and Gas Phase 
Chemical 
Destruction 

-2C: 

Solvent Extraction 
and Off-site 
Incineration 

.:. ... ·. ~ ·"-< .. ·': ··~:··.~./~-~[f ,·.. . 
Overall Protection of 

, ·-Human and the 
·Environment. 

This alternative provides 
protection of human health 
and the environment. 

Protection achieved through 
permanent destruction of 
PCBs and disposal of 
treatment residuals in an on
site CDF. 

This alternative provides 
protection of human health 
and the environment. 

Protection achieved through 
permanent destruction of 
PCBs and disposal of 
treatment residuals in an on
site CDF. 

Table 6-14 
Summary of Detailed Analysis of Remedial Alternatives 

Compliance with ARARs 

This alternative complies with Federal and State ARARs, with 

waivers of: a) the prohibition against new discharges into degraded 

waters under Section 402 of the federal Clean Water Act (40 CFR 

122.4(i)) and b) the one year PCB storage limitation regulation in 

the federal Toxic Substances Control Act (TSCA)(40 CFR 
761.65(a)). 

Requires a finding by the Regional Administration that, under 

TSCA, it is not reasonable or appropriate to dispose of the PCB 

contaminated dredge spoil in either an incinerator or a chemical 

waste landfill, and that alternative disposal method will protect 
health and the environment (40 CFR 761.60.(a)(5). 

Since the remedy is located within the I 00-year coastal floodplain of 

New Bedford Harbor, Executive Order 11988 (Protection of 

Floodplains) requires a determination that federal actions involving 

floodplains have the least adverse effects on the environment 

compared to other alternatives and that mitigation be carried out to 
the extent practicable. 
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LOng-Term 
. Effectiveness and 

Perl.nati~D.ce ·. 

· ··' · (<f,Reductlon<.of .. , . 
. Mribility, Toxicity .· 

Sand Volume 
Th!ough Treatment · 

This alternative provides 
long-term effectiveness 
through a combination 
of treatments using 
solvent extraction and 
gas phase chemical 
destruction. 

There will be minimal 
risks following 
treatment and disposal 
of the sediments in an 
on-site CDF. 

The on-site CDF will 
provide appropriate and 
reliable control of the 
treatment residuals. 

Volume of PCB wastes 
reduced by 97% 
through solvent 
extraction. 

Toxicity reduced by 
over 99% through gas 
phase chemical 
destruction. 

Destruction of PCBs i~ 
irreversible. 

Treated residuals pass 
TCLP testing. 

Satisfies preference for 

-------------------------------------------1------------------4-ll~enL. 

This alternative complies with Federal and State ARARs, with 

waivers of: a) the prohibition against new discharges into degraded 

waters under Section 402 of the federal Clean Water Act (40 CFR 

122.4(i)) and b) the one year PCB storage limitation regulation in 
the federal Toxic Substances Control Act (TSCA)(40 CFR 
761.65(a)). 

Since the remedy is located within the I 00-year coastal floodplain of 

New Bedford Harbor, Executive Order 11988 (Protection of 

Floodplains) requires a determination that federal actions involving 

floodplains have the least adverse effects on the environment 

This alternative provides 
long-term effectiveness 
through a combination 
of solvent extraction and 
off-site incineration at 
an approved TSCA 
facility. 

Volume of PCB wastes 
reduced by 97% 
through solvent 
extraction. 

Toxicity reduced by 
over 99% through off
site incineration at an 
approved TSCA 
facility. 

'Short.;. Term·. 
· · Effectiveness 

Short-term risks with the two 
processes will require 
significant controls to protect 
site workers and the 
community. The limited site 
area may preclude safe 
application of these 
technologies due to risks to 
site workers and the 
community. 

Remedial actions may take 5 
years to complete if 
implementability issues do 
not arise 

No adverse environmental 
impacts are anticipated while 
implementing HS-28. 

Short-term risks associated 
with solvent extraction will 
require controls to protect site 
workers and the community. 

Remedial actions may take 4 
to 5 years to complete if 
implementability issues do 
not arise. 

'I compared to other alternatives and that mitigation be carried out to 
the extent practicable. 

There will be minimal 
risks following 
treatment and disposar 
of\he sediments in an 
on-site cor. Destruction of PCBs is 

irreversible. 

; No adverse environmental 
impacts are anticipated while 
implementing alternative 
HS-2C. 

I 
I 

I 
I 
I 
! 

The on-site CDF will 
provide appropriate and 
reliable control of the 

I treatment residuals. 

I 

Trcah:d r..:siduals pass 

1 
TCLI' !..:sting. 

i 
l
i 
1 Satis!ics pre!Crence for 

i 
L-----------·-----------------------------~------------------------------------------------L--

I treatment. 

Ko:~U 

'11~1•'14 
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i 

lmplementibility 

Technologies remain to 
be proven at full scale 
for Hot Spot sediment, 
and as a result 
performance risks exist. 

These two technologies 
have yet to work 
together. 

Limited sources for the 
two technologies could 
limit competitiveness of 
the bidding process for 
both technologies. 

~--------·--·-
' ! Solvent Extraction 

remains unproven at full 
scale for the Hot Spot 
sediments and as a 
resu It, some 
performance risks exist. 

Limited sources for 
solvent extraction could 
limit the 
competitiveness of the 
bidding process for this 
technology. 

The availability nf otT
site !~tcilities on a 
national basis is limited 
and will have to b..: 
monitored. 

;-----------·------ .. 

·Cost 

$31.9 Million This criterion will be 
evaluated by EPA 
within the ROD based 
on input from the state 
on the Proposed Plan. 

I 

I 
i 

----.___j--_ _j ___ . ____ _ 
$24.9 Million 

I 

I 

This criterion will be 
evaluated by EPA 
within the ROD based 

I This criterion will be 
I evaluated by EPA within 

I 
the ROD based on input 

on input from the state from the community on 

on tho P<opo•od Phon. I tho Pmpo•od PI'" 

I 
I 

I 
i 

I 
i 
I 
i 
I 

i 

L ____ -------.... 
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Remedial 
Alternative 

HS-3A: 

Thermal 
Desorption and 
Solid Phase 
Chemical 
Destruction 

( 

This alternative provides 
protection of human health 
and the environment. 

Protection achieved through 
permanent destruction of 
PCBs and disposal of 
treatment residuals in an on
site CDF. 

Table 6-14 
Summary of Detailed Analysis of Remedial Alternatives 

This alternative complies with Federal and State ARARs, with 
waivers of: a) the prohibition against new discharges into degraded 
waters under Section 402 of the federal Clean Water Act ( 40 CFR 
122.4(i)) and b) the one year PCB storage limitation regulation in 
the federal Toxic Substances Control Act (TSCA)(40 CFR 
761.65(a)). 

Requires a finding by the Regional Administration that, under 
TSCA, it is not reasonable or appropriate to dispose of the PCB 
contaminated dredge spoil in either an incinerator or a chemical 
waste landfill, and that alternative disposal method will protect 
health and the environment (40 CFR 761.60.(a)(5). 

Since the remedy is located within the I 00-year coastal floodplain of 
New Bedford Harbor, Executive Order 11988 (Protection of 
Floodplains) requires a determination that federal actions involving 
floodplains have the least adverse effects on the environment 
compared to other alternatives and that mitigation be carried out to 
the extent practicable. 

This alternative provides 
long-term effectiveness 
through a combination 
ofthermal desorption 
and solid phase 
chemical destruction. 

There will be minimal 
risks following 
treatment and disposal 
of the sediments in an 
on-site CDF. 

The on-site CDF will 
provide appropriate and 
reliable control of the 
treatment residuals. 

Volume of PCB wastes 
reduced by 97% 
through thermal 
desorption. Toxicity 
reduced by over 99% 
through solid phase 
chemical destruction. 

Destruction of PCBs is 
irreversible. 

\ 

Treated residuals pass 
TCLP testing. 

Satisfies preference for 
treatment. 
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Short-term risks with the two 
processes will require 
significant controls to protect 
site workers and the 
community. 

Remedial actions may take 5 
years to complete if 
implementability issues do 
not arise. 

Thermal desorption may 
create dioxins and furans, 
and/or volatile metals 
emissions through the course 
of thermal separation that will 
require off-gas treatment. 

Protection of the community 
during site activities will be 
achieved through emission 
control technology and 
ambient air monitoring. 

: No adverse environmental 
impacts are anticipated while 
implementing HS-3A. 

These technologies 
remain unproven at full 
scale for the Hot Spot 
sediment and as a result, 
some performance risks 
exist. 

Limited sources for 
solid phase chemical 
destruction could limit 
the competitiveness of 
this technology in the 
bidding process. 

$21.2 Million This criterion will be 
evaluated by EPA 
within the ROD based 
on input from the state 
on the Proposed Plan. 

This criterion will be 
evaluated by EPA within 
the ROD based on input 
from the community on 
the Proposed Plan. 
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Table 6-14 
Summary of Detailed Analysis of Remedial Alternatives 

~ ~~~~:1~~0~.-v~er~~~~.II~P~r~o-t-ec-t-io_n_o_f __ li------~--~~--------------------~------~----Lo--ng---T-e~rm--~;-.. ~~~~~~UDI~~~~];j;~~~~::;;v:~~~~~~~~~~~~~~~~ji~~~ 

HS-38: 

Thermal 
Desorption and 
Gas Phase 
Chemical 
Destruction 

( 

Kc\11 

"11>11• '1·1 

Human and the Effectiveness and 
·Environment ·Compliance with ARARs Permanence 

This alternative provides 
protection of human health 
and the environment 

Protection achieved through 
permanent destruction of 
PCBs and disposal of 
treatment residuals in an on
site CDF. 

This alternative complies with Federal and State ARARs, with 
waivers of: a) the prohibition against new discharges into degraded 
waters under Section 402 of the federal Clean Water Act (40 CFR 
122.4(i)) and b) the one year PCB storage limitation regulation in 
the federal Toxic Substances Control Act (TSCA)(40 CFR 
76l.65(a)). 

Requires a finding by the Regional Administration that, under 
TSCA, it is not reasonable or appropriate to dispose of the PCB 
contaminated dredge spoil in either an incinerator or a chemical 
waste landfill, and that alternative disposal method will protect 
health and the environment (40 CFR 761.60.(a)(5). 

Since the remedy is located within the 100-year coastal floodplain of 
New Bedford Harbor, Executive Order 11988 (Protection of 
Floodplains) requires a determination that federal actions involving 
floodplains have the least adverse effects on the environment 
compared to other alternatives and that mitigation be carried out to 
the ·extent practicable. 

This alternative provides 
long-term effectiveness 
through a combination 
of thermal desorption 
and gas phase chemical 
destruction. 

There will be minimal 
risks following 
treatment and disposal 
of the sediments in an 
on-site CDF. 

The on-site CDF will 
provide appropriate and 
reliable control of the 
treatment residuals. 

Volume of PCB wastes 
reduced by 97% 
through thermal 
desorption. 

Toxicity reduced by 
over 99% through gas 
phase chemical 
destruction. 

Treatment of PCBs is ~ 

irreversible. 

Treated residuals pass 
TCLP testing. 

Satisfies preference for 
treatment. 
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; >,; Short~Term . · · .· 
>ttrectiveness ·' 

Short-term risks with the two 
processes will require 
significant controls to protect 
site workers and the 
community. 

Remedial actions may take 5 
years to complete if 
implementability issues do 
not arise. 

Thermal desorption may 
create dioxins and furans, 
and/or volatile metals 
emissions through the course 
of thermal separation that will 
require off-gas treatment. 

Protection of the community 
during site activities will be 
achieved through emission 
control technology and 
ambient air monitoring. 

' No adverse environmental 
impacts are anticipated while 

ntin HS-3B. 

The combination of 
these technologies 
remains unproven at full 
scale for the Hot Spot 
sediment. 

The materials handling 
difficulties experienced 
by the thermal 
desorption unit used 
during the pilot scale 
treatability studies may 
be indicative of 
problems that would 
exist during full-scale 
implementation. 

Limited sources for the 
combination of these 
technologies may limit 
the competition of the 
technologies in the 
bidding process. 

$26.3 Million This criterion will be 
evaluated by EPA 
within the ROD based 
on input from the state 
on the Proposed Plan. 

This criterion will be 
evaluated by EPA within 
the ROD based on input 
from the community on 
the Proposed Plan. 
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< ·Remedial 
Alternative 

HS-3C: 

Thennal 
Desorption and 
Off-site 
Incineration 

( 

·-( 

Overall Protection of , 
Human and the 
Environment 

This alternative provides 
protection of human health 
and the environment. 

Protection achieved through 
permanent destruction of 
PCBs and disposal of 
treatment residuals in an on
site CDF. 

Table 6·14 
Summary of Detailed Analysis o(Rcmcdial Alternatives 

"· ,·.. · .. cCompliance with ARARs 

This alternative complies with Federal and State ARARs, with 
waivers of: a) the prohibition against new discharges into degraded 
waters under Section 402 of the federal Clean Water Act (40 CFR 
122.4(i)) and b) the one year PCB storage limitation regulation in 
the federal Toxic Substances Control Act (TSCA)(40 CFR 
761.65(a)). 

Since the remedy is located within the I 00-year coastal floodplain of 
New Bedford Harbor, Executive Order 11988 (Protection of 
Floodplains) requires a detennination that federal actions involving 
floodplains have the least adverse effects on the environment 
compared to other alternatives and that mitigation be carried out to 
the extent practicable. 

This alternative provides 
long-tenn effectiveness, 
through a combination 
of thennal desorption 
and off-site incineration 
at an approved TSCA 
facility. 

There will be minimal 
risks following 
treatment and disposal 
of the sediments in an 
on-site CDF. 

The on-site CDF will 
provide appropriate and 
reliable control of the 
treatment residuals. 

Volume of PCB wastes 
reduced by 97% 
through thennal 
desorption. 

Toxicity reduced by 
over 99-/o through off
site incineration at an 
approved TSCA 
facility. 

Treatment of PCBs is 
irreversible. 

Treated residuals pass 
TCLP testing. 

Short-Term 
Effectiveness 

Short-term risks for site 
workers will be addressed 
through H&S plans, 
procedures and equipment. 

Thennal treatment may create 
dioxins and furans and/or 
volatile metals emissions 
through the course of 
treatment that will require 
off-gas treatment. 

Remedial actions may take 4 
to 5 years to complete if 
implementability issues do 
not arise. 

Protection of the community 
Satisfies preference for during site activities will be 
treatment. achieved through emission 

control technology and 
ambient air monitoring. 

No adverse environmental 
impacts are anticipated while 
implementing HS-3C. 
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Thennal Desorption 
remains unproven at full 
scale for treating the Hot 
Spot sediment and as a 
result, some 
perfonnance risks exist. 

The availability of off
site incineration 
facilities on a national 
basis is limited and will 
have to be monitored. 

$19.0 Million This criterion will be 
evaluated by EPA 
within the ROD based 
on input from the state 
on the Proposed Plan. 

This criterion will be 
evaluated by EPA within 
the ROD based on input 
from the community on 
the Proposed Plan. 
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Table 6-14 
Summary of Detailed Analysis of Remedial Alternatives 

-•, .. Remedial 
Alternative 

:';f. .' .. 

HS-4: 

Staged 
Vitrification 

( 

HS-5: 

In-Place Capping 

Overall Protection of 
Human and the 

Environment 

This alternative provides 
protection of human health 
and the environment. 

Protection achieved through 
permanent destruction of 
PCBs and disposal of 
treatment residuals in an on
site CDF. 

Protection of human health 
and the environment is 
provided through the 
combination of an 
impermeable cap and liner. 

'':': _,,. ·· · ':>\:t',;iilteduction of · . 
Long-Term · 1\iobiiity, Toxicity. 

Compliance with ARARs 
Effectiveness and .··. ·::,~i:'aitd Volume .. 

Permanence •·· 'f'l!rough Treatment 
'::>~~. :;~~~·:i,~,;~:;. ·, 

I 

This alternative complies with Federal and State ARARs, with 

waivers of: a) the prohibition against new discharges into degraded 

waters under Section 402 of the federal Clean Water Act (40 CFR 

122.4(i)) and b) the one year PCB storage limitation regulation in 

the federal Toxic Substances Control Act (TSCA)(40 CFR 

761.65(a)). 

Requires a finding by the Regional Administration that, under 

TSCA, it is not reasonable or appropriate to dispose of the PCB 

contaminated dredge spoil in either an incinerator or a chemical 

waste landfill, and that alternative disposal method will protect 

health and the environment ( 40 CFR 761.60.(a)(5). 

I Since the remedy is located within the 1 00-year coastal floodplain of 

I New Bedford Harbor, Executive Order 11988 (Protection of 

Floodplains) requires a determination that federal actions involving 

I floodplains have the least adverse effects on the environment 

compared to other alternatives and that mitigation be carried out to 

I the extent practicable. . 

I 

This alternative provides 
long-term effectiveness 
through destruction of 
the organic 
contaminants and 
encapsulation of the 
inorganic contaminants 
in a glass-like matrix. 

There will be minimal 
residual risk as the 
vitrification process is a 
highly effective 
treatment process. 

Only limited controls 
will be required to 
manage the treatment 
residuals. 

The process is 
permanent, irreversible 
and satisfies the 
preference for 
treatment. 

The process reduces the 
overall volume of 
sediment by over 50% 
and significally 
destroys the PCBs and 
immobilizes the heavy ~ 

metals. 

Treated residuals pass 
TCLP testing. 

i ---·---- ---- -------·-------·------ .. ---- ---· ---------·--- -------·- -·-- ----·-------- ·-

i This alternative complies with Federal and State ARARs, with This alternative provides No reduction of 

waivers of: a) the prohibition against new discharges into degraded long-term effectiveness toxicity and mobility. 

waters under Section 402 of the federal Clean Water Act (40 CFR through containment of Volume of sediment 

122.4(i)) and b) the one year PCB storage limitation regulation in the Hot Spot sediments will be reduced by I 0% 

I 
the federal Toxic Substances Control Act (TSCA)(40 CFR and institutional to 20% through 

761.65(a)). controls. dewatering. 

! 
i 
I Requires a finding by the Regional Administration that, under 

j TSCA. it is not reasonable or appropriate to dispose of the PCB 

I
. contaminated dredge spoil in either an incinerator or a chemical 

waste l.andfill, and that alternative disposal method will protect 

J health and the environment (40 CFR 761.60.(a)(5). 

1 The in-place cap 
provides for long term 
e flecti veness. 

I 
I 

I The protection of the 
1 cap is a function of the 

Since the remedy is located within the I 00-year coastal lloodplain or I long-term integrity or 

New Bedford llarbor. Executive Order 11988 (Protection of i the new cap and existing. 

Floodplains) requires a determinatio~ that federal ac~ions involving. !I liner systems. 

lloodplains have the least adverse eflects on the cnv1ronment 

compared to other alternatives and that mitigation he carried out to : 

! _____________ , _______ --------·---·------ ____ : the exh:nt practicable. __L_ __________ _ 

·.( 
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Short-'Term 
Effectiveness 

The remedial actions will 
take 5 to 6 years to complete 
if the results of the design 
scale testing are positive and 
no problems occur during 
implementation. 

Thermal treatment may create 
dioxins and furans and/or 
volatile metals emissions 
through the course of 
treatment that will require 
off-gas treatment. 

Protection of the community 
during site activities will be 
achieved through emission 
control technology and 
ambient air monitoring. 

No adverse environmental 
impacts are anticipated while 

Implementibility 

The technology must be 
tested at the pi lot scale 
during design phase of 
projection. 

Many of the goods and 
services are available, 
the complicating factor 
is the difficult wet 
sediment matrix. 

The risk of performance 
failure is high until the 
design scale testing can 
prove otherwise. 

implementing HS-4. . ·--------··-·-···-·---·--·--·····-----······ --1- --··-·· ---~-------·---· -· 
The remedial actions can be I Alternative can be 

completed in 2 years. I readily implemented. 

I 
Short-term risks to site 
workers will be low but will 
be controlled through H&S 
plans. procedures and 
equipment. 

No adverse environmental 
impacts arc anticipated while 
implementing. HS-5. 

! 
j If the cap fails. it may be 
! expensive to repair. If 

I, the liner fails. the entire 

' contents of the cor
may have to be emptied 
to facilitate repair. 

Cost 

$48.5 Million 

$10.3 Million 

. .. ~· 

This criterion will be 
evaluated by EPA 
within the ROD based 
on input from the state 
on the Proposed Plan. 

This criterion will be 
evaluated by EPA 
within the ROD based 
on input from the state 
on the Proposed Plan. 

Community 
____ Acceptance __ _ 

This criterion will be 
evaluated by EPA within 
the ROD based on input 
from the community on 
the Proposed Plan. 

This criterion will be 
evaluated by EPA within 
the ROD based on input 
from the com1nunity on 
the Proposed Plan. 

·----L _________________________ _ 
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Table 6-14 
Summary of Detailed Analysis ofRemedial Alternatives 

. ·•·Remedial . 
·Aiterna.tive. 

-~\· 

Overail Protection of 
Human and the 

Environment Compliance with ARARs 

·Long-Term 
Effectiveness and 

Permanence 

' . l{¢~pction of 
Mobil!ty, Toxicity·· 
· and'Volume ·.· 
.~' •;"_.l"4:it 

..... ·; ..... 

T~rou_gb Treatment• ··. ··. Effectiveness -Implementibility C~st State Acceptance Community 

--'·-····-···· ..... ·· ------t-----'--------+------------·------·-----· ____________ --··-·-------1---------f--....;. .. ..:;;:~~:l~i..· _ ---+-'--"---'-'-'-~-'---'-'-~---+----'---_:_~_:_~.---"'-~--'-~~--··---- ----~cceptance 
HS-6: This alternative provides 

protection of human health 
and environment. 

This alternative complies with federal and State ARARs, with 

waivers of: a) the prohibition against new discharges into degraded 

waters under Section 402 of the federal Clean Water Act ( 40 CFR 

122.4(i)) and b) the one year PCB storage limitation regulation in 

the federal Toxic Substances Control Act (TSCA)(40 CFR 

761.65(a)). 

Provides a high degree 
of long-term protection 
as there are no wastes 
remaining at the site. 

Off-site 
Landfilling 

Protection is achieved through 
containment at a permitted 
off-site facility. 

Since the remedy is located within the I 00-year coastal floodplain of 

New Bedford Harbor, Executive Order 11988 (Protection of 

Floodpiains) requires a determination that federal actions involving 

floodplains have the \east adverse effects on the environment 

compared to other alternatives and that mitigation be carried out to 

the extent practicable. 

-------+---·--·----·--··-··- -···-···----!----------- ...... ·----------- ------------

Off-site 
Incineration 

-·t 

This alternative provides 
protection of human health 
and the environment through 
destruction of the PCBs at an 
off-site incineration facility. 

This alternative complies with Federal and State ARARs, with 

waivers of: a) the prohibition against new discharges into degraded 

waters under Section402 of the federal Clean Water Act (40 CFR 

122.4(i)) and b) the one year PCB storage limitation regulation in 

the federal Toxic Substances Control Act (TSCA)(40 CFR 

761.65(a)). 

1

1 
Since the remedy is located within the I 00-year coastal floodplain of 

New Bedford Harbor, Executive Order 11988 (Protection of 

I Floodplains) requires a determination that federal actions involving 

floodplains have the least adverse effects on the environment 

compared to other alternatives and that mitigation be carried out to 

the extent practicable. 

Relies on the controls of 
a permitted off-site 
landfill to provide long
term protection. 

Provides a high degree 
of long-term protection 
as there are no wastes 
remaining at the site. 

The PCBs are destroyed 
in a permanent 
irreversible manner. 

No reduction in 
mobility or toxicity. 

Slight volume 
reduction 20% to 30% 
through dewatering. 

Toxicity and volume 
are significantly 
reduced through 
incineration. 

Destruction of PCBs is 
irreversible. 

Satisfies preference for 
treatment. 
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Protection of site workers and 
the community during the 
sediment removal and 
dewatering activities will be 
through H&S plans, 
procedures, equipment and 
ambient air monitoring. 

The remedial actions will be 
completed within 2 years. 

. ~' 

Potential impacts of truck 
traffic will be addressed 
through appropriate routing 
and timing of truck traffic. 

No adverse environmental i 

Alternative is readily 
implementable. 

Significant coordinate 
with Federal, State and 
local official and the 
community will likely 
be required. 

impacts are anticipated while L 
implementing HS-6. 

. --------1 -----·------

The remedial actions will be I Alternative is readily 

completed within 2 years. implementable. 

Protection of site workers and 
the community during the 
sediment removal and 
dewatering activities will be 
through H&S plans. 
procedures. equipment and 
ambient air monitoring. 

Potential impacts of truck 
traffic will be addressed 

Significant coordinate 
with federaL State and 
local official and the 
community will likely 
be required. 

The availability of off
site incineration 
facilities on a national 
basis is limited and will 

through appropriate routing haw to be evaluated. 
and timing of truck traftic. 

No adverse en,·ironm.:ntal 
impacts are anticipated while 

$14.8 Million This criterion will be 
evaluated by EPA 
within the ROD based 
on input from the state 
on the Proposed Plan. 

I 
I 
I 
I 
I 

I 
i 
I 
I 
! 

This criterion will be 
evaluated by EPA within 
the ROD based on input 
from the community on 
the Proposed Plan. 

---+-----·---···--------------·-·-·-l-------·-·-------·· 

This criterion will be I This criterion will be 

evaluated by EPA i evaluated by EPA within 
$37.7 Million 

within the ROD based the ROD based on input 

on input from the state from the community on 

on the Proposed Plan. the Proposed Plan. 

implementing HS-7. __1_-·-----------'-------------l 
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1. INTRODUCTION 

This Technical Memorandum has been prepared as part of Work Assignment No. 030-IL43 under ARCS 
I Contract No. 68-W9-0034 between Foster Wheeler Environmental Corporation (Foster Wheeler 
Environmental) and the U.S. Environmental Protection Agency (EPA). 

The document is divided into four major sections: 1.0 Introduction; 2.0 Bench Scale Treatability Testing; 
3.0 Results; and 4.0 Conclusions. Attachments A through G include CDF sampling locations, field notes, 
MSDSs and analytical data for the treatability study testing. 

1.1 Bench Scale Treatability Study Objectives 

' In support of the project goal of finding a viable and safe non-incineration treatment technology to destroy 
or treat the toxic constituents (primarily PCBs and metals) of the Hot Spot sediment, while working to 
maximize community involvement, the specific bench scale treatability study test objectives included the 
following: 

Develop a waste profile for the Hot Spot sediments. 

Evaluate and quantify the effectiveness of stabilization/solidification (SIS) technologies to 
immobilize the PCBs and heavy metals present in the contaminated material. 

Quantify the disposition of materials to support a mass balance evaluation. 

Produce data of sufficient quality such that a risk assessment of treatment residuals, if 
required, can be conducted for the SIS processes. 

Evaluate the viability of SIS processes to be scaled-up to full scale operations including 
the overall development time-frame and estimated full scale treatment costs. 

Characterize the operational hazards associated with full scale implementation of the S/S 
processes. 

• Evaluate the SIS process performance against the nine detailed evaluation criteria 
contained in the National Contingency Plan (NCP), including the ability of SIS to reduce 
the toxicity, mobility, and volume of the hazardous constituents. 

P:\FS-Add\Rev-8 
Appendix2.doc 

*****DRAFT FINAL***** 

12/31/97 



\ 

1.2 General Technical Approach 

Foster Wheeler Environmental conducted the bench scale treatability testing of three 
solidification/stabilization admixtures to determine their effectiveness in immobilizing the PCBs and 
heavy metals present in the New Bedford Harbor Hot Spot sediments. The engineering and field execution 
aspects of the treatability study included the following activities: 

• 

Conducting bench scale testing of the three SIS admixtures utilizing S/S reagents provided 
by two subcontractors. In addition to the SIS subcontracts, Foster Wheeler Environmental 
also conducted an SIS evaluation using commercially available Portland Cement and 
absorbent clay as admixtures. 

Implementing the bench scale treatability studies as well as the sampling and analytical 
testing in accordance with the site-specific Sampling and Analysis Plan (SAP) and Quality 
Assurance Project Plan (QAPjP). 

Compilation of the physical/chemica\ data gathered during the bench scale studies . 

2. BENCH SCALE TREAT ABILITY TESTING 

The steps taken to evaluate solidification/stabilization as a treatment process are discussed in this section. 
These steps include characterizing the Hot Spot sediment and the admixtures, mixing the admixtures with 
sediment, and subsequent testing of the resulting solidified product. These steps are discussed in more 
detail below. 

2.1 Untreated Hot Spot Sediments 

The sediment utilized in the bench scale treatability studies was taken from the Confined Disposal Facility 
(CDF) at a location expected to have a relatively high PCB concentration. Sediment was removed from 
Station I +60 South as shown on the Figure included in Attachment A. The selection of this location was 
based on the analytical data for the core samples taken from the CDF by the Army Corps of Engineers 
(USACE) in June 1995. These USACE sampling locations and analytical results are also included in 
Attachment A. The USACE results for this area averaged approximately 13,000 ppm PCB. 

Sediment for the bench scale treatability study was manually removed from five locations in the CDF (see 
Attachment A) on November 20, 1995. Sediment was placed in a wheelbarrow for mixing. The sediment 
was thoroughly mixed, sampled in duplicate for PCBs (24 hour fast turnaround), and then transferred to 5-
gallon plastic buckets. PCB results for the samples collected from the wheelbarrow are included in 
Attachment B. These sample results averaged approximately 12,000 ppm. This PCB concentration was 
determined to be appropriate for the bench scale testing. Subsequently, a sample was collected from each 
of the five buckets that were to be used for the testing. Results for the five buckets ranged from 4,800 ppm 
to 18,800 and averaged approximately I 0,000 ppm (Attachment B). 
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2.2 Solidification/Stabilization Reagents 

The following seven (7) admixtures from Foster Wheeler Environmental, MARCOR Environmental and 
World Environmental were utilized during the bench scale treatability study. 

Portland Cement 

I Absorbent Clay 

HWT-27 LPC II 

Clarion SM399 
Zoneco- PI 
OT- P2 

~ A brief description of each reagent is provided below. The chemical analysis results for each are included 
in Attachment C. Material Safety Data Sheets (MSDSs) for the reagents are provided in Attachment D. 

Portland Cement: Type II Portland cement purchased from a local hardware store in New Bedford, 
Massachusetts was utilized for the bench scale treatability study. 

Absorbent Clay: Absorbent clay (Oil - Dry) commonly used to address oil spills associated with 
automobile maintenance was purchased from an automotive supply shop for use in the bench scale study. 

HWT-27: HWT-27 is a sintered material, very similar to Portland cement in both color and texture. It is 
produced by heating a mixture of substances such as limestone and shale to a high temperature (greater 
than I ,2000C). The substances manufactured are essentially calcium silicates contained in a crystalline 
mass not separable into the individual components. 

LPC II: LPC II is a custom blended agent used to stabilize, solidify, and fixate a variety of non-hazardous 
and hazardous wastes. The material is a light gray powder which has a chemical makeup that is very 
similar to Portland cement (15% Si02 and 68% CaO). 

Clarion SM-399: Clarion SM-399 is specifically designed for dewatering and stabilization of wastes that 
contain large amounts of organic compounds. It is made up of a complex of montmorillonite clay and 
quaternary ammonium compound. 

Zoneco - Pl: Zoneco - PI is a mixture of organic and amino acids and other organic compounds. The 
chemical analysis for the PI material is included in Attachment D. 

OT - P2: OT - P2 is a white, milky liquid containing 40% active alkoxysilane emulsified in water. 
OT- P2 is designed to deposit a reactive hydrophobic silane treatment to inorganic substrates. 
Alkoxysilanes react readily with inorganic materials like glass, mica, talc or wollastonic to form a durable 
treatment. Due to the highly organic nature of alkyl silane treatment, they improve the compatibility of 
inorganic material in organic resins, both thermoplastic and thermoset. 
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2.3 Bench Scale Testing Procedures 

On November 30 and December 4, 1995, bench scale treatability tests were conducted on the Hot Spot 
sediments using SIS reagents supplied by Foster Wheeler Environmental, MARCOR and World. Each SIS 
reagent(s) was added, mixed and cured in accordance with the instructions provided by the vendor. The 
following sections provide the specific mixing procedures utilized for each admixture. Worksheets for 
each batch are included in Attachment E. 

Each group of reagents was mixed in three proportions (batches) to determine whether the proportion of 
reagents had an effect on the results. Samples from each batch were analyzed for TCLP using both EPA 
Method 1311 and the steel cage method. The difference in the two methods is described in Section 3.0 
below. Each mixture was analyzed in triplicate to provide an indication of the variability within the batch. 
In addition, each mixture was analyzed for compressive strength. 

2.3.1 Foster Wheeler Environmental 

Foster Wheeler Environmental utilized a stabilization/solidification admixture consisting of Portland 
cement and an absorbent clay. Each reagent was added to the sediment in the following proportions: 

#1 
#2 
#3 

3,000 g 
3,000 g 
3,000 g 

600 g (20 %) 
600 g (20%) 
750 g (25%) 

Og 
75 g (2.5%) 
75 g (2.5%) 

Utilizing the Hobart mixer to create a homogenous mix to ensure encapsulation the following procedure 
was followed: 

_Mixing and Curing Procedure 

1. Weighed out 3,000 grams of sediment from Bucket# 11 and placed material in mixing bowl. 

2. The sediment was mixed for 1 minute to ensure that the 3,000 gram batch was uniform. 

3. After the initial 1 minute mix and while the sediment was still being mixed, the Portland cement 
was added. The Portland cement was slowly added (approximately 30 seconds) and then the 
material was mixed for an additional 2 minutes to ensure uniform mixing. 

4. For Batches #2 and #3, the adsorbent clay (Oil Dry) was added after the Portland cement and 
allowed to mix for 30 seconds prior to staring the final 2 minutes of mixing. 

5. The total mixing times for each batch were as follows: 

#2 
#3 
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6. During the mixing of each batch, the sides of the mixing bowl were scraped to ensure uniform 
mixing of the reagents. 

7. At the end of the final 2 minutes of mixing the mixer was turned off and the following containers 
were filled for each batch: 

['"~--~~ ~J;p;:~~-~·.mJ:JJ.:--:~~TFt~~~T l]Ju:St, :· ;·· ~p-co-;;o;-,;~,-~r;-::T-~l:._\l~(qa;Jj 
~-~- ~K~~--- ~.,_ _..,._......,. __,.,_'Ill. ....... ---~,..w~ ......... ~Ul, _ ,.~ -~ ,....,,~.k-~ ·-- .....__ -~. _ 

4 oz. Tall, Wide 
Mouth Glass jars 3 3 0 
2" x 4" Plastic 
Cylinder Molds 0 0 3 

8. In addition to the above samples, two (2) additional 4 oz tall wide mouth jars were filled for each 
\ batch. These samples were held for potential future tests. 

9. The glass jars were sealed and the 2"x 4" cylinders capped, and then all the samples were placed 
in Ziploc bags and cured for 30 days. 

2.3 .2 MAR COR Environmental 

Sediment was used from bucket # I3 for the MAR COR tests. The MAR COR Environmental 
stabilization/solidification admixture was added to the sediment in a slurry form at mix ratios of I2.5%, 
17.5% and 25% (by weight). 

Utilizing the Hobart mixer to create a homogenous mix to ensure encapsulation the following procedure 
was followed: 

Mixing and Curing Procedure 

l. Prepared the HWT-27 slurry by mixing 2 lbs of dry reagent with 2.2 lbs of tap water. The HWT-
27 and water were mixed in a glass bowl with a stainless steel wire wisp until uniform. 

2. Weighed out 2,500 grams of sediment from Bucket # 13 (1 ,500 grams for Batch #3) and placed it 
in the mixer's mixing bowl. 

3. The sediment was mixed for I minute to ensure that the material was uniform prior to adding the 
solidification/stabilization reagent. 

4. After the initial I minute mix and while the sediment was still being mixed, the HWT-27 slurry 
was added. The slurry was slowly added (approximately I 0 seconds) and then the material was 
mixed for an additional2 minutes to ensure uniform mixing. 

5. During the mixing of each batch, the sides of the mixing bowl were scraped to ensure complete 
mixing of the reagent. 

6. The total mixing time for each batch was I minute for the sediment, 10 seconds for the addition of 
the HWT-27 slurry and an additional 2 minutes of total mixing for a total of 3.167 minutes. 
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7. At the end of the final 2 minutes of mixing the mixer was turned off and the following containers 
were filled for each batch: 

~~inmltfl~~ :>/;TC:t.P/~~~t~n~a~d~~ r~T~:f~I~ck~;; ,:,:e4!fi.nt~~siv~§!rftl!!tl 
4 oz. Tall, Wide 
Mouth Glass jars 3 3 0 

2" x 4" Plastic 
Cylinder Molds 0 0 3 

8. In addition to the above samples, two (2) additional 4 oz tall wide mouth jars were filled for each 
batch. These samples were held for potential future tests. 

9. All the samples were air cured for approximately 30 days prior to physical and chemical testing. 

2.3.3 World Environmental 

Three stabilization/solidification mixtures were recommended by World Environmental for the bench 
scale testing: 

18% (by weight) LPC II 
2% Clarion SM-399 
2% Zoneco - P 1 

18% LPC II 
2% Clarion SM399 
2% OT - P2 

15% LPC II 
2% Clarion SM399 
2% Zoneco - PI 

Utilizing the Hobart mixer to create a homogenous mix to ensure encapsulation the following procedure 
was followed: 

Mixing and Curing Procedure 

I. Weighed out 2,000 grams ofsediment from Bucket# 15 in mixing bowl of mixer. 

2. The sediment was mixed for I minute to ensure that the 2,000 gram batch was uniform. 

3. After the initial I minute mix and while the sediment was still being mixed, the reagents were 
added sequentially as indicated below. Each reagent was allowed to be thoroughly mixed prior to 

added the next. 

#] 

#2 
#3 

Og 
40 g (2%) 

0 

4. After the final reagent was added and allowed to be mixed, the material was mixed for an 
additional two (2) minutes. The total mixing times for each batch were as follows: 
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5. During the mixing of each batch, the sides of the mixing bowl were scraped to ensure uniform 
mixing of the reagents. 

6. At the end of the final 2 minute mix, the mixer was turned off and the following containers were 
filled for each batch: 

4 oz. Tall, Wide 
Mouth Glass jars 
2" x 4" Plastic 
Cylinder Molds 

3 

0 

3 0 

0 3 

7. In addition to the above mentioned samples, two (2) additional4 oz. glass jars were filled for each 
batch. These samples were held for potential additional testing. 

8. All the samples were allowed to air cure for approximately 30 days prior to physical and chemical 
testing. 

2.4 Bulking Factor Test Procedures 

December 13, 1995 bulking factor tests were conducted with the stabilization/solidification reagents 
utilized in the Bench Scale Treatability Studies for the Hot Spot sediments. The highest reagent ratio 
utilized during the Bench Scale Treatability Studies was used for the bulking factor tests. Using sediment 
from Bucket# 14 (I 0,500 ppm PCBs, moisture content of 40%), the following procedures were used: 

1. Using three (3) one liter plastic beakers (each weighing 142 g), 475 ml of sediment was added to each 
beaker resulting in the following weights: 

Beaker# I (Foster Wheeler) 
Beaker #2 (MARCOR) 
Beaker #3 (World) 

622 g of sediment 
61 0 g of sediment 
646 g of sediment 
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2. The following reagent additions were made to each respective beaker and mixed with a plastic spoon: 

Beaker #I: 2.5% Oil Dry 15 g 
25% Portland Cement 156 g 

Beaker #2: 25% HWT-27 slurry 153 g 

Beaker #3: 18% LPC II 116 g 
2% SM-399 13 g 
2% PI 13 g 

Note: The MARCOR HWT-27 slurry was mixed according to the Field Operations Plan (1 lb 
HWT-27 per 1.1 lbs water). 

, 3. After mixing, the spoon and sides of the beaker were scraped and the mixture made level using the 
bottom of a plastic cup. The following weights and volumes were recorded after mixing and leveling: 

Beaker #1: Weight 787 g 
Volume 525 ml 

Beaker #2: Weight 758 g 
Volume 575 ml 

Beaker #3: Weight 780 g 
Volume 550 ml 

After mixing the mixtures were allowed to air cure within the fume hood. 

Thirty-four (34) days ~fter mixing on January 16, 1996, the beakers were re-weighed and the following 
weights and volumes were recorded: 

Beaker #I: 

Beaker #2: 

Beaker #3: 
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3. RESULTS 

The result of the testing conducted during the bench scale treatability study are presented in the following 
sections. These include mixing and curing, bulking factor tests, chemical analysis, and unconfined 
compressive strength. 

3.1 Chemical Analysis 

Samples were collected of untreated sediment, stabilization/solidification (SIS) admixtures, make-up 
water, and the stabilized material. Sediment samples were analyzed for PCBs, TCL semivolatiles 
(SVOCs), TAL metals and TPH to characterize the material prior to treatment. The samples were also 
analyzed for particle size and moisture content to determine bulking ratios and treatment handling 

.._ requirements. Both the reagents and make-up water were also analyzed for PCBs, SVOCs, and metals to 
ensure that these mixes were not contributing additional contamination to the sediment. Analytical results 
for these analyses are included in Attachment C. Results from these analyses indicate that the reagents do 
not contribute significant concentrations to the TCLP analyses. 

To evaluate the overall effectiveness of stabilization/solidification, the feed sediment and treated material 
were analyzed using the TCLP leaching procedure, EPA Method 1311. Treated (solidified) material was 
also leached using the steel cage procedure included in Attachment F. The steel cage procedure suspends 
the solidified material intact in the leachate solution, whereas the 131I method requires that the sample be 
pulverized to pass through a 9.5 mm sieve before leaching. Both methods use an acidic leaching solution 
intended to simulate the natural leaching that would occur in a landfill situation. 

The cage method may be useful for two reasons. The first being that it may give a more accurate 
indication of how material may behave when stored in solidified form. The second use for the steel cage 
data is that the amount of disintegration of the solid under the steel cage conditions may correlate with 
freeze/thaw degradation of the solidified product. 

The TCLP leachates from both the conventional I3 II and steel cage methods were analyzed for PCBs, 
TCL SVOCs, and TAL metals. The analytical results for the TCLP analyses are summarized and 
discussed below. The complete set of laboratory results is included on the tables in Attachment G. 

TCLP (Method 1311) results for selected analytes are reported on Table I and are discussed below. 
Results from the routine TCLP (1311) leaching procedure, where the sample is pulverized first, were 
chosen for this summary discussion. This routine leaching procedure was expected to be a more 
conservative measure than the steel cage, as the samples were physically pulverized prior to leaching. In 
fact, results from the steel cage leaching were not significantly different from the routine leaching results, 
with the exception of some metals results which suggest contamination from the cage material 
(Attachment G). Therefore, the routine TCLP (Method I31I) results were selected for this evaluation. 
The complete data set is included as Attachment G. 
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TCLP 
Regulatory 

Analyte Limit 
PCBs 

Aroclor-1242 NC 
Aroclor-1254 NC 
Total PCBs NC 

SVOCs 
Phenol NC 
1 ,3-Dichlorobenzene NC 
1 ,4-Dichlorobenzene 7,500 
1 ,2-Dich lorobenzene NC 
N-Nitroso-di-n-propylamine NC 
2,4-Dichlorophenol NC 
1 ,2,4-Trichlorobenzene NC 
4-Chloro-3-methylphenol NC 
Acenaphthene NC 
4-Nitrophenol NC 
2,4-Dinitrotoluene 130 
Di-n-butylphthalate NC 
Pyrene NC 

METALS 
Arsenic 5,000 
Barium 100,000 
Cadmium 1,000 
Chromium 5,000 
Copper NC 
Lead 5,000 
Mercury 200 
Selenium 1,000 
Silver 5,000 
Zinc NC 

Results are reported in units of ug/L 

( 
' 
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Table 1 
Summary ofTCLP (EPA Method 13 I I) Results 

(Results are the average of three replicate samples) 
Untreated 
Sediment MAR COR FOSTER WHEELER 
Average 

11 
0.22 

11 

2 
40.25 

102.5 
1.25 
0.75 

13.25 
3.75 
1.75 
1.25 
2 
0.75 
2.25 
2.25 

54.1 
618 
147 
226 
161 

1,630 
0.20 

12.6 
0.70 

18,050 

NC 

Ml M2 

47 35 
1.6 3.0 

49 38 

1 2.7 
32 20 

127 82 
0.33 --
-- --
-- --
3.7 2.3 
-- --
-- --
-- --
-- --

12 17 

-- --

18.3 6.7 
564 669 
131 133 
207 158 
706 798 
964 393 

0.20 2.6 
17.1 26.0 
0.70 2.2 

18,307 20,933 

= no criteria 
not detected 

M3 

42 
4.0 

46 

4.3 
22 
94 

1.0 
--
--
4.3 
--
--
--
--

15 
--

8.5 
534 
34.6 
59.2 

688 
67.2 

1.1 
19.9 

1.8 
10,235 
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FWl FW2 FW3 

27 33 38 
-- -- 7.3 

27 33 45 

4.7 3.3 3.0 
48 47 36 

173 153 88 
3.0 1.7 4.7 
-- -- --
-- -- --
4.3 4.0 4.0 
-- -- --
-- -- --
-- -- --
-- -- --
2.7 3.7 --
-- -- --

3.0 3.4 3.0 
1,217 1,207 1,760 

0.20 0.20 0.20 
18.6 20.6 14.5 

731 726 820 
1.8 3.6 6.0 
0.20 0.20 0.20 

16.9 15.3 10.6 
0.70 0.70 0.70 

12.7 17.0 60.8 

WORLD 
Wl W2 W3 

40 24 29 
2.8 0.8 1.2 

43 25 30 

1.3 3.0 1.3 
21 20 28 
92 97 122 
-- -- --
-- -- --
-- -- --
3.3 3.7 3.7 
-- -- --
-- -- --
-- -- --
-- -- --
1.0 1.0 1.0 

-- -- --

3.4 3.8 10.7 
429 382 328 

0.20 0.20 0.20 
14.4 13.7 13.9 

1,353 1,340 1,497 
2.9 2.0 7.4 
0.20 0.20 0.20 

14.9 10.2 10.9 
0.70 0.70 0.70 

14.2 8.9 16.4 
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3 .1.1 TCLP PCBs 

TCLP PCB data for the raw sediment and solidified materials are summarized in Table I. No regulatory 
standard for this analysis is available, therefore, the data are used comparatively only. Untreated raw 
sediment PCB results were II ug/L (ppb) in the TCLP leachate solution. This is consistent with the 
results for the pilot study feed material, where the TCLP results for sediment with approximately 2,300 
ppm PCBs gave a TCLP result of 15 ppb and sediment with an average PCB concentration of 5, 700 ppm 
gave an average TCLP result of 27 ppb. Based on these ratios of TCLP results to untreated sediment 
results, and the assumption that the relationship is linear, maximum sediment concentrations of 200,000 
ppm would give a maximum TCLP PCB result of approximately 1.1 ppm (mg!L). In summary, the high 
concentrations of PCBs in the sediment are not readily leachable using the TCLP process, presumably 
because the high concentration of oil and other organics in the sediment preferentially retain the PCBs 
rather than allowing them to dissolve in the acidic TCLP leachate solution. 

TCLP PCB results for the solidified materials were higher than for the initial raw sediment for each 
group of stabilization materials. Average TCLP PCB results for stabilized material ranged from 25 to 49 
ppb, double to greater than quadruple those found for the untreated sediment. Although the reason for 
the greater leachability in the treated material cannot be determined based on the limited available data, 
one possible reason is that the solidification process absorbs some of the oily, organic fraction of 
sediment making the PCBs more mobile in the aqueous phase. Based on these results, stabilization/ 
solidification is not an effective method of treating the PCBs in the Hot Spot sediment. 

3.1 .2 TCLP Metals 

Results for TCLP metals in untreated and stabilized sediment are provided in Table 1. None of the 
TCLP metals results for untreated raw Hot Spot sediment approached the respective TCLP regulatory 
criteria. This is consistent with the pilot study feed material data. The metal of greatest concern from a 
TCLP perspective was lead with a TCLP concentration of 1,630 ppb detected during this bench scale 
study. Lead has a regulatory criteria of 5,000 ppb. TCLP lead results from the pilot study materials 
ranged from 470 ppb to 940 ppb, significantly less than the criteria. 

Other metaJs of concern in the Hot Spot sediment included arsenic. cadmium. chromium, copper, and 
zinc. Solidification/stabilization does reduce the TCLP concentration of most of the metals of concern. 
Both the World Environmental and the Foster Wheeler Portland cement mixtures effectively reduced the 
TCLP concentrations of arsenic, cadmium, chromium, lead, and zinc. All three S/S mixtures resulted in 
an increased concentration of copper in the leachate solution, although the results from World 
Environmental were the highest. Copper is not included on the RCRA list of metals and has no 
associated regulatory criteria. Because the laboratory does not typically include copper in the TCLP 
analysis, the results for this analyte may be biased high due to laboratory error. Should copper become a 
TCLP analyte of concern in the future, additional testing should be conducted prior to drawing 
conclusions regarding the TCLP results for this analyte. 

The Foster Wheeler prepared mixture of Portland cement appears to be at least as or more effective at 
treating metals than the Marcor or World mixtures. 
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In summary, the solidification/stabilization process reduces the concentration of TCLP metals in the Hot 
Spot sediment. The raw, untreated Hot Spot sediment did not exceed criteria for TCLP metals. 
Therefore, in its current state in the CDF, Hot Spot sediment requires no further treatment for metals 
contamination. Although the results from the pilot scale tests indicate that treated product from the three 
tested technologies studies will not exceed TCLP criteria, it is possible that one of treatment technologies 
ultimately selected to treat the PCB contamination may provide a treated sediment material with 
increased mobility of metals. In the event that treated sediments require additional treatment for metals, 
it appears that solidification/stabilization is a possible treatment technology for future consideration. 

3.1.3 TCLP Semivolatiles 

TCLP results for selected semivolatiles in untreated and solidified sediment are provided in Table I. The 
compounds presented in the table were detected in the leachate for the untreated sediment. Other 
semivolatile compounds were analyzed for but were not detected in the untreated sediment leachate and 

.._ therefore, were not considered further. Similar to the TCLP PCB results, solidification/stabilization does 
not appear to appreciably reduce the concentration of semivolatiles in the TCLP leachate. 

Semivolatile concentrations in the Hot Spot sediment are somewhat inconsequential in comparison with 
the elevated levels of PCBs. They were considered in this evaluation in order to provide a complete 
review of the solidification stabilization process. TCLP semivolatile results for the untreated sediment 
do not approach the TCLP regulatory limit for semivolatiles and it is reasonable to presume that treated 
sediment resulting from a process that removes PCBs is not likely to exceed TCLP criteria for 
semivolatiles. 

3.2 Unconfined Compressive Strength 

In addition to the TCLP leaching procedures, the compressive strength of the treated material was also 
determined. The unconfined compressive strength data for each SIS admixture is provided in Table 2. Of 
the three admixtures tested, Portland cement provided the highest compressive strength and MARCOR 
provided the lowest compressive strength. The average compressive strengths for Foster Wheeler, 
MARCOR and World was 221 psi, 58 psi and 162 psi, respectively. 
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Foster Wheeler Environmental 
Mix I: 20% Portland Cement 

ter Wheeler Environmental 
ix 2: 20% Portland Cement 

2.5% Oil D 

Foster Wheeler Environmental 
Mix 3: 25% Portland Cement 

2.5% Oil 

RCOR Environmental 
ix 1: 12.5% HWT-25 Slurry 

MARCOR Environmental 
,,. Mix 2: 17.5% HWT-25 Slurry 

MARCOR Environmental 
ix 3: 25% HWT-25 Slurry 

orld Environmental 
Mix 1: 18% LPC II 

2% SM399 
2% Pl 

orld Environmental 
Mix 2: 18% LPC II 

2% SM399 
2% P2 

World Environmental 
ix3: 15% LPC II 

2% SM399 
I% PI 

., 
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Table 2 
Compressive Strength Data 

Bench Scale Treatability Study 

EAl 210 
EA2 205 
EA3 190 

EB1 210 
EB2 170 
EB3 210 

EC1 255 
EC2 270 
EC3 285 

MAl 55 
MA2 35 
MA3 50 

MBI 45 
MB2 50 
MB3 60 

MC1 80 
MC2 75 
MC3 90 

WAI 185 
WA2 200 
WA3 210 

WBI 110 
WB2 185 
WB3 75 

WCl 130 
WC2 170 
WC3 180 
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3.3 Mixing and Curing 

All three admixtures mixed relatively easily with the Hot Spot sediments. The addition of Portland 
Cement and World's reagents produced a slightly pasty mixture which could present some material 
handling difficulties at full scale. Since MARCOR's reagent was added in a slurry form, the resultant 
mixture was more fluid than the other two mixtures and may be slightly easier to handle on a full scale. 

After approximately one week of air curing, samples containing Portland cement and the World reagents 
had set up to a relatively hard material. However, the MARCOR samples were still soft and pliable. By 
the end of the 30 day curing period all the samples appeared dry and solid. 

3.4 Bulking Factor Test 

Based on the results of the bulking factor study, the MARCOR reagent provided the largest percentage 
' decrease in weight (7.4 %) and volume (13 %). The least amount of reduction was observed in the 

samples prepared with Foster Wheeler Environmental's reagents, l. \4% and 0% for weight and volume, 
respectively. The sediment treated with the World Environmental reagents had weight and volume 
decreases of I .5 % and 4.5 %, respectively. 

4. CONCLUSIONS 

Based on the data collected from the bench scale treatability study, it does not appear that 
stabilization/solidification is a viable treatment method for the Hot Spot sediments. At the mix ratios 
tested, the admixtures did not significantly lower the leachability of the PCBs and, in most cases, 
increased the leachability. A high reagent to sediment ratio may decrease the leachability of the PCBs, 
however, the treatment cost would also increase as well as the volume of material which must ultimately 
be disposed. 

Solidification/stabilization may be an appropriate treatment technology to consider for heavy metals 
contamination. Available data indicate that TCLP metals concentrations are not likely to be of concern 
in untreated sediment or in the treated material resulting from one of the PCB removal processes (i.e., 
solvent or thermal desorption). However, should heavy metals be of concern at a later date, 
solidification/stabilization appears to be a viable treatment option for further consideration. 
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Total PCB 
Oil & Grease 
TOC (%) 

Cadmium 
Copper 
Chromium 
Lead 

%Moisture 
%Solids 
s 
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492 763 
780 980 

0.01 0.12 

0.3 0.4 
50 55 

7.2 8.3 
36 38 

15.1 17.8 
85.7 85.4 

2.7 2.61 

Attachment A 
Core Samples from CDF #1 Taken by USACE 

6/19/95 

3,005 14,412 10,924 7,405 
14,000 30,000 34,000 22,000 

7.9 15.5 8 7.8 

10 17 22 14 
520 980 980 690 
220 340 420 280 
440 710 680 490 

48.5 139.6 145.2 137.9 
39 36.5 36.1 40.1 

2.58 2.42 2.48 2.49 
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c 

492- 14,412 6,167 5,719 
780- 34,000 16,960 14,225 

<0.01 - 16 7 6 

0.3-22 11 9 
50-980 546 421 
7-420 213 172 
36- 710 399 299 

15 - 145 84 63 
36-85 54 25 

2.42 - 2. 70 2.55 0.1 
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Attachment B 
Summary of Bench Scale 

Feed Sediment Data 



Arocolor- I 016 
Aroco lor - 122 1 
Arocolor- 1232 
Arocolor - 1242 
Arocolor- 1248 
Arocolor- 1254 
Arocolor- 1260 

Total PCB 
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NO 
NO 
NO 

8,184 
NO 

5,500 
NO 

13,684 

Attachment B 
Preliminary and Feed Sediment Data (mg/kg) 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

5,700 7,000 3,400 7,200 
ND NO NO NO 

4,300 3,400 1,400 3,200 
ND NO NO NO 

10,000 10,400 4,800 10,400 
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NO NO NO 
NO NO ND 
NO NO NO 

7,200 3,800 13,000 
NO NO NO 

3JOO 1.700 5,800 
NO NO NO 

I 0,500 5,500 18,800 
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Attachment C 
Laboratory Results For 

S/S Reagents 



1B EPA SAMPLE NO. 
SEMIVOLATIL~ ORGANICS ANALYSIS DATA SHEET 

( Name: ENVIROSYSTEMS 
'-' 

Lab Code: ENVSYS Case No. : 24253 

Contract: 68-04-0025 

SAS No.: 

ALN7 4 8-# I J 

SDG No. : ALN74 

Matrix: (soil/water> SOIL Lab Sample ID: 95122931 

Samp 1 e wt/vo 1: 1. 0 ( g/mL > G Lab File ID: S122931R 

Level: (l owlmed > MED Date Received: 12/01/95 

1. Moisture: 55 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 <uL> Date Analyzed: 12/29/95 

Injection Volume: 
\ 

GPC C 1 eanup: <yIN> y 

2. O<uL> Dilution Factor: 

pH: 7.3 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg> UG/KG 

108-95-2--------Phenol ______________________ __ 22000 
111-44-4--------bis<2-Chloroethyl>Ether ____ __ 22000 
95-57-8---------2-Chlorophenol ______________ __ 22000 
541-73-1--------1,3-Dichlorobenzene ________ __ 22000 
106-46-7----~---1,4-Dichlorobenzene ________ __ 83000 

, 95-50-1---------1,2~Dichlorobenzene ________ __ 22000 
95-48-7------~~-2-Methylphenol ______________ _ 22000 
108-60-1-----~--2,2'-oxybis(l-Chloropropane)_l 22000 
106-44-5--------4-Methylphenol ______________ _ 22000 
621-64-7--------N~Nitroso-Di-n-Propylamine ___ : 22000 
67-72-1---------Hexachloroethane ____________ __ 22000 
98-95-3---------Nitrobenzene ________________ __ 22000 

' 78-59-1---------Isophorone __________________ __ 22000 
88-75-5---------2-Nitrophenol ________________ _ 22000 
105-67-9--------2,4-Dimethylphenol __________ __ 22000 
111-91-1--------bis<2-Chloroethoxy>Methane __ _ 22000 
120-83-2--------2, 4-Dich lorophen-ol ______ _ 22000 
120-82-1--------1,2,4-Trichlorobenzene ______ _ 6700 
91-20-3---------Naphthalene __________________ _ 22000 
106-47-8--------4-Chloroaniline ____________ _ 22000 
87-68-3---------Hexachlorobutadiene ________ __ 22000 
59-50-7---------4-Chloro-3-Methylphenol ____ __ 22000 
91-57-6---------2-Methylnaphthalene ________ __ 22000 
77-47-4---------Hexachlorocyclopentadiene __ : 22000 
88-06-2---------2,4,6-Trichlorophenol _____ __ 22000 
95-95-4---------2,4,5-Trichlorophenol ____ __ 56000 
91-58-7---------2-Chloronaphthalene ________ __ 22000 
88-74-4---------2-Nitroaniline ________ __ 56000 
131-11-3--------Dimethylphthalate ____________ _ 22000 
208-96-8--------Acenaphthylene ____________ __ 22000 
606-20-2--------2,6-Dinitrotoluene __________ __ 22000 
99-09-2---------3-Nitroaniline ______________ __ 56000 
83-32-9---------Acenaphthene ________________ __ 22000 

FORM I SV-1 

1.0 

G 

u 
u 
u 
J 
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IU 
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u 
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1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS AN~LYSIS DATA SHEET 

ALN74 
Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 

----------------~ 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: (soil/water} SOIL Lab Sample ID: 95122931 

Samp 1 e wt /vo 1: 1. 0 < g /ml > G Lab File ID: S122931R 

Level: Clow/med> MED Date Received: 12/01/95 

:r. Moisture: 55 decanted: (YIN> N Date Extracted: 12/08/95 

Concentrated Extrac.t Volume: 500. 0 <uL> Date Analyzed: 12/29/95 

Injection Volume: :_ 2. OCuL> Dilution Factor: 1.0 
\ 

GPC Cleanup: <YIN> Y pH: 7. 3 
CONCENTRATION UNITS: 

CAS NO. COI'1POUND Cug/L or ug/Kg> UG/KG G 

51-28-5---------2,4-Dinitrophenol ____________ _ 56000 u 
100-02-7--------4-Nitrophenol ________________ _ 56000 u 
132-64-9--------Dibenzoruran ________________ __ 22000 u 
121-14-2--------2,4-Dinitro~oluene __________ __ 22000 u 
84-66-2---------Diethylphthalate ____________ __ 22000 u 

, 7005-72-3-------4-Chlorophenyl-phenylether ___ l 
86-73-7---------Fluorene ______________________ _ 

22000 u __. 
22000 u 

100-01-6-----~--4-Nitroaniline ______________ __ 56000 u 
534-52-1--------4,6-Dinitro-2-methylphenol ___ : 56000 u 
86-30-6---------N-Nitrosodiphenylamine <1> ___ : 22000 u 
101-55-3--------4-Bromophenyl-phenylether ____ : 22000 u 

' 118-74-1--------Hexachlorobenzene ____________ _ 22000 u 
87-86-5---------Pentachlorophenol ____________ _ 56000 u 
85-01-8------·---P h enanthrene _____________ _ 12000 JX 
120-12-7--------Anthracene ____________________ _ 22000 u 
86-74-8---------Carbazole ____________________ __ 22000 u 
84-74-2---------Di-n-Butylphthalate __________ _ 22000 u 
206-44-0--------Fluoranthene ________________ __ 18000 JX 
129-00-0--------Pyrene ________________________ _ 18000 J 
85-68-7---------Butylbenzylphthalate ________ __ 22000 u 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 22000 .u 
56-55-3---------Benzo<a>Anthracene __________ __ 8400 J 

' 218-01-9--------Chrysene ______________________ _ 22000 u 
117-81-7--------bis(2-Ethylhexyl>Phthalate __ _ 14000 J 
117-84-0--------Di-n-Octyl Phthalate ________ _ 22000 u 
205-99-2---------Ben z o ( b >Fl uoranthene ______ _ 7800 JX 
207-08-9--------Benzo<k>Fluoranthene _______ __ 8200 JX 
50-32-8---------Benzo<a>Pyrene ______________ __ 7000 J 
193-39-5--------Indeno<1,2,3-cd)Pyrene ______ _ 7000 J 
53-70-3---------Dibenz(a,h)Anthracene ______ __ 22000 u 
191-24-2--------Benzo(g, h, i>Perylene ________ _ 22000 u 

.._, 
1) -Cannot be separated from Diphenylamine 

FORM I SV-2 3/90 
034 



1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

L',--\ Name: ENVIROSYSTEMS Contract: 68-D4-0025 
'· 

ALN74 

'-' L~- Code: ENVSYS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: <soil/water> SOIL 

Samp 1 e wt/vo 1: 1. 0 < g/mL > G 

Level: < 1 ow/med) MED 

1. Moisture: 55 decanted: <YIN> N 

Concentrated Extract Volume: 500.0 <uL> 

Injection Volume: 2. O<uL> 

\ 
GPC Cleanup: <YIN) Y pH: 7. 3 

Number TICs found: 20 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 95122931 

Lab File ID: S122931R 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

RT EST. 

12/29/95 

1. 0 

CONC. G 

:================·=============~============== ======== ============= ===== 
1. UNKNOWN PCB 17. 17 110000 J 

18.00 100000 J 
18. 13 170000 J 

r··-~2. UNKNOWN PCB 
. 1. UNKNOWN PCB 
'-4. UNKNOWN PCB 19. 10 240000 J 

5. UNKNOWN PCB 19. 50 I 140000 'J 
6. UNKNOWN PCB 19. 88 91000 J 
7. UNKNOWN PCB 20.07 240000 J 
8. UNKNOWN PCB 20. 30 120000 J 
9. UNKNOWN PCB 20. 47 80000 J 

10. UNKNOWN PCB 20.80 180000 J 
11. UNKNOWN PCB 20.90 150000 J 
12. UNKNOWN PCB 21. 23 110000 J 
13. UNKNOWN PCB 22.03 80000 J 
14. UNKNOWN PCB 22. 13 290000 J 
15. UNKNOWN PCB 22. 45 84000 J 
16. UNKNOWN PCB 22. 57 220000 J 
17. UNKNOWN PCB 22.68 160000 J 
18. UNKNOWN PCB 23. 32 200000 J 
19. UN~<.NOWN PCB 23. 82 140000 J 
20. UM<.NOWN PCB 24.23 84000 J 

FORM I SV-TIC 3/90 

I 
4 

03'5 



10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

I I 

I ALN74 I 
Lab Name: ENVIROSYSTEMS Contract: 68040025 !=awtu.t #/I ! 
Lab Code: ENVSYS Case No.: 24253 

Matrix: (soil/water) SOIL 

SAS No. SDG No.: ALN74 

Lab Sample ID: 95122931 

Sample wtlvo l : 

% Moisture: 55 

30. 0 ( g/ml) G 

decanted: (Y/N) N 

Extraction: CSepF/Cont/Sonc) SONC 

Lab File ID: S122931R 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Concentrated Extract Volume: 

InjectiOJl Volume: 2.00 (ul) 

5000 Cul) Date Analyzed: 01/04/96 

Dilution Factor: 500 

GPC Cleanup: (Y/N) Y pH: 7.3 Sulfur Cleanup: CY/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND Cug/L or ug/Kg) UG/KG 

319-84-6------- -alpha-BHC. ______ _ 
319-85-7----- ·- -beta-BHC:,.......--------
319-86-8--------delta-BH 
58-89-9-------- -garrma -BHC;:.--,(..-L~i n::-oar::-an=-=e") ___ _ 
76-44-8-------- -Heptachlor ______ _ 
309-00-2--------Aldrin 1024-57-3------ -Heptac.,.,.h.,..,lo,.....,r-e.,...,p_o..,.,.xl,-:d,-e ___ _ 
959-98-8--------Endosulfan I 
60-57-1---------0ieldrin ------
72-55-9---------4.4' -ODE 
72-20-8---------Endrin --------
33213-65-9------Endosulfan II 
72-54-8---------4.4' -DOD ·------
1031-07-8-------Endosulfan sulfate 
50-29-3---------4.4' -DDT ----
72-43-5---------Methoxychlor 
53494-70-5----- -Endrin keton.,...e _____ _ 
7421-36-3------ -Endrin aldehyde ____ _ 
5103-71-9-------alpha-Chlordane 
5103-74-2-------gamma-Chlordane ____ _ 
8001-35-2-------Toxaphene.,........,~----
.12674-11-2------Aroclor-1016 
11104-28-2----- -Aroclor-1221·------
11141-16-5------Aroclor-1232 ;------53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _____ _ 
11097-69-1------Aroclor-1254 
11096-82-5----- -Aroclor-1260 _____ _ 

1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
3700 
3700 
3700 
3700 
3700 
3700 
3700 

19000 
3700 
3700 
1900 
1900 

190000 
37000 
74000 
37000 

5000000 
37000 

2200000 
37000 

!u 
IU 
!u 
I~ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
EC 
u 
EC 
u 

Q 

I 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
------------------------------ __ I 

FORM PEST 3/90 

I , 



.. -. 
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10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN74DL 
Lab Name: ENVIROSYSTEMS Contract: 68040025 

-Lab Code: ENVSYS Case No. : 24253 SAS No. : SDG No.: ALN74 

Matrix: (soil /water) SOIL 

Sample wt/vo l : 

% Moisture: 55 

30.0 (g/mU G 

decanted: (Y/N) N 

Lab Sample ID: 95122931DL 

Lab File ID: 

Extraction: (SepF/Cont/Sonc) SONC 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Concentrated Extract VoJume: 

Injection Volume: 2.00 (uL) 

5000 (ul) Date Analyzed: 01/04/96 

Dilution Factor: 5000 

GPC Cleanup: (Y/N) Y pH: 7.3 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC 
319-86-8--------delta-BHC 
58-89-9---------gamma-BHC (Lindane) 
76-44-8---------Heptachlor 
309-00-2--------Aldrin 
1024-57-3-------Heptachlor epox1de 
959-98-8--------Endosulfan I 
60-57-1---------Dieldrin 
72-55-9---------4.4'-0DE 

- - ---------72 20 8 Endr1n 
33213-65-9----- -Endosu..,...lf...-a-n ...... l ...... l _____ _ 
72-54 -8- - -------4. 4' -OODe::---=---:"'lr:z":"I-:-----
1031-07-8-------Endosulfan sulfate 
50-29-3---------4.4' -DOT ----
72-43-5-------- -Methoxychlor-=-------
53494-70-5------Endrin ketone 
7421-36-3--- ----Endrin aldehy.,..de ____ _ 
5103-71-9------ -alpha-Chlordane ____ _ 
5103-74-2-------gamma-Chlordane ____ _ 
8001-35-2-------Toxaphene.,......,. _____ _ 
12674-11-2------Aroclor-1016 
11104-28-2----- -Aroclor-1221 _____ _ 
11141-16-5----- -Aroc 1 or-1232 _____ _ 
53469-21-9----- -Aroclor-1242 _____ _ 
12672-29-6------Aroclor-1248 
11097-69-1----- -Aroclor-1254 _____ _ 
11096-82-5------Aroclor-1260 ------

19000 I ,u 
19000 'U 
19000 !u 
19000 'U 
19000 !u 
19000 'U 
19000 lu 
19000 'U 
37000 !u 
37000 'U I 37000 ,u 
37000 1U 
37000 lu 
37000 1U 
37000 !u 

190000 1U 
37ooo !u 
37000 1U 
19000 !u 
19000 1U 

19ooooo )u 
370000 1U 
74oooo !u 
370000 :u 

7300,000 i D 
370000 :u 

3200,000 i D 
370000 :u 

I ___________________________ ! 

FORN I PEST 

Q 

3190 

1 0~)8 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

e,*'l f.-
-;::S:;:::D:-;;G;---:cN;;-o-.-:---=MA:=-:E~W~7-8 

Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-D5-0063 
Lab Code: INCHvT Case No.: 24253 SAS No.: 

MAJQ20 

Matrix (soil/water) : SOIL 
Level (lowjmed): LOW 

Lab sample ID: 280252 
Date Received: 12/01/95 

% Solids: 43.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 
.•.-.· 

7429-90-5 
7440..,.36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-o2-o 
7440-09-7 
7782-49-2. 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

I 

Color Before: BROWN 
Color After: YELLOW 

Comments: 

Analyte Concentration c 
-Aluminum 13600 - -

Antimony 0.90 u -
Arsenic 11.5 - -Barium 169 -
Beryllium 0.60 B 
Cadmium 14.1 
Calcium- -5350 
Chromium 

-315 -Cobalt 7.1 B 
Copper= 822 -
Iron 22300 -
Lead 584 -MagnesJ.um 6480 -Manganese 195 -Mercury 1.5 
Nickel - -54.7 -
Potassium 2540 -Selenium 1.9 B -Silver 2.6 B 
Sodium-- 11100 -Thallium 1.2 u 
Vanadium- 44.7 - -
Zinc 1910 -

.Cyanide - -
-
-
:-
I -
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

E ---
N ---

E ---

N ---
E ---
E ---
E ---

E ---
E ---
E 

-E-
---

E ---

M 

-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p -p 
-p 
-p 
-p 
-p 

cv 
p -p 
-p 
-p 
-p 
-p 
-p -p 
-

NR 

-
-
-
-
-
-
-
-
-

Texture: MEDIUM 
Artifacts: 

ILM04.0 
nooots 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN75 ~tt II 
(~.\~ Name: 

'-" 
ENVIROSYSTEMS Contract: 68-04-0025 ~ 

Ldb Code: ENVSYS 24253 SAS No. SDG No. : ALN74 

Matrix: <soil/water> SOIL Lab Sample ID: 95122932 

Sample wt/vol: 1. 0 < g /mL > G Lab File ID: 5122932 

Level: <low/med) MED Date Received: 12/01/95 

i. Moisture: 54 decanted: (Y/N) N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500. 0 (UL) Date Analyzed: 12/29/95 

Injection Volume: 2. O<uL> Dilution Factor: 
\ 

GPC Cleanup: (yIN> y pH: 7. 1 

CAS NO. COI'1POUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

108-95-2--------Phenol ______________________ __ 
111-44-4--------bis(2-Chloroethyl>Ether ____ __ 
95-57-8---------2-Chlorophenol ______________ __ 
541-73-1--------1,3-Dichlorobenzene __________ _ 
106-46-7--------1,4-Dichlorobenzene __________ _ 
95-50-1---------t,2~Dichlorobenzene __________ _ 
95-48-7------~--2-Methylphenol ______________ __ 
108-60-1-----~--2,2'-oxybis<1-Chloropropane)_ 
106-44-5--------4-Methylphenol ______________ __ 
621-64-7--------N-Nitroso-Di-n-Propylamine __ _ 
67-72-1---------Hexachloroethane ____________ __ 
98-95-3---------Ni tt·ob en z ene ____________ __ 
78-59-1---------Isophorone ____________________ _ 
88-75-5---------2-Nitrophenol _______________ _ 
105-67-9--------2,4-Dimethylphenol __________ __ 
111-91-1--------bis<2-Chloroethoxy>Methane __ _ 
120-83-2--------2,4-Dichlorophenol __________ __ 
120-82-1--------1,2,4-Trichlorobenzene ______ __ 
91-20-3---------Naphthalene __________________ __ 
106-47-8--------4-Chloroaniline ______________ _ 
87-68-3---------Hexachlorobutadiene __________ _ 
59-50-7---------4-Chloro-3-Methylphenol ____ __ 
91-57-6---------2-Methylnaphthalene 
77-47-4---------Hexachlorocyclopentadiene ____ 
88-06-2---------2,4.6-Trichlorophenol ______ __ 
95-95-4---------2,4. 5-Trichlorophenol ______ __ 
91-58-7---------2-Chloronaphthalene __________ _ 
88-74-4---------2-Nitroaniline ______________ __ 
131-11-3--------Dimethylphthalate ____________ _ 
208-96-8--------Acenaphthylene ______________ __ 
606-20-2--------2,6-Dinitrotoluene ----------99-09-2---------3-Nitroaniline ______________ __ 
83-32-9---------Acenaphthene ___________ _ 

FORM I SV-1 

22000 
22000 
22000 
25000 
94000 
22000 
22000 
22000 
22000 
22000 
22000 
22000 
22000 
22000 
22000 
22000 
22000 

7800 
22000 
22000 
22000 
22000 
22000 
22000 
22000 
54000 
22000 
54000 
22000 
22000 
22000 
54000 
22000 

1.0 

G 

lU 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
v 
u 

.u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 

16~ 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN75 
Lab Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Mat,-ix: <soil/water> SOIL Lab Sample ID: 95122932 

Samp 1 e wt /vo 1: 1. 0 <g/mL) G Lab File ID: S122932 

Level: (low/med) t1ED Date Received: 12/01/95 

i. Moistu,-e: 54 decanted: <YIN> N Date Ext,-acted: 12/08/95 

Concentrated Extract Volume: 500.0 <uL> Date Analyzed: 12/29/95 

Injection Volume: 2.0<uL) Dilution Factor: 1.0 
\ 

GPC C 1 eanup: < y /N) y pH: 7. 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

51-28-5---------2,4-Dinitrophenol ____________ _ 54000 
100-02-7--------4-Nitrophenol ________________ _ 54000 
132-64-9--------Dibenzafuran ________________ __ 22000 
121-14-2--------2,4-Dinitrotaluene __________ __ 22000 
84-66-2---------Diethylphthalate ____________ __ 22000 
7005-72-3-------4-Chlorophenyl-phenylether ___ l 22000 
86-73-7---------Fluorene ______________________ _ 
1 00-0 1-6------.. :.:...-4-N i t roan i 1 in e 

22000 
54000 ----------------534-52-1--------4.6-Dinitro-2-methylphenol ___ : 54000 

86-30-6----·-----N-Ni trosod ip heny !amine < 1) __ : 22000 
101-55-3--------4-Bromophenyl-phenylether ____ : 22000 
118-74-1--------Hexachlorobenzene ____________ _ 22000 
87-86-5---------Pentachlorophenol ____________ _ 54000 

' 85-01-8---------Phenanthrene ________________ __ 22000 
120-12-7--------Anthracene _____________________ _ 22000 
86-74-8---------Carbazale _____________________ __ 22000 
84-74-2---------Di-n-Butylphthalate ___________ _ 22000 
206-44-0--------Fluoranthene ________________ ____ 12000 
129-00-0--------Pyrene ________________________ __ 12000 
85-68-7---------Butylbenzylphthalate ________ __ 22000 
91-94-1---------3,3'-Dichlarobenzidine ______ _ 22000 
56-55-3---------Benzo<a>Anthracene __________ __ 22000 
218-01-9--------Chrysene ______________________ _ 22000 
117-81-7--------bis<2-Ethylhexyl)Phthalate ___ : 21000 
117-84-0--------Di-n-Octyl Phthalate ______ __ 22000 
205-99-2--------Benzo(b)Fluaranthene ________ ___ 22000 
207-08-9--------Benza<k>Fluoranthene __________ __ 22000 
50-32-8---------Benzo<a>Pyrene _______________ __ 22000 
193-39-5--------Indeno<1.2,3-cd>Pyrene ______ _ 22000 
53-70-3---------Dibenz{a, h>Anthracene __________ _ 22000 
191-24-2--------Benzo<g. h. i>Perylene _________ __ 22000 

----------------------------------------------------(1) -Cannot be sepal'ated from Diphenylamine 

FORt1 I SV-2 

G 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

'U 
u 
u 
u 
JX 
J 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 

3/90 

'II. 

~~·, ... ; 
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1F 
SEM1VOLAT1LE ORGANICS AN~LYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

ALN75 
( )b Name: ENVIROSYSTEMS Contract: 68-04-0025 

( 

~ Code: ENVSYS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: Csoil/waterl SOIL 

Sample wt/vol: 1. 0 ( g/mL > G 

Level: (low/med) MED 

r. Moisture: 54 decanted: <YIN> N 

Concentrated Extract Volume: 500.0 <uL> 

Injection Volume: 2. 0 ( uL > 

\ 
GPC Cleanup: <yIN> y pH: 7. 1 

Number TICs found: 20 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

RT EST. 

95122932 

8122932 

12/()1/95 

12/08/95 

12/29/95 

1.0 

CONC. Q 

:================ ============================ ======== ============= ===== 
1. UNKNOWN PCB 17. 18 100000 .J 

} 2. UNKNOWN PCB 18.02 91000 .J 
3. UNKNOWN PCB 18. 15 160000 .J 

.....,4. UN~NOWN PCB 19. 10 200000 .J 
5. UNKNOWN PCB 19. 52 130000 .J 
6. UNKNOWN PCB 19. 90 87000 .J 
7. UNKNOWN PCB 20.08 210000 .J 
8. UNKNOWN PCB 20. 32 110000 .J 
9. UNKNOWN PCB 20. 48 72000 .J 

10. UNKNOWN PCB 20. 83 150000 .J 
11. UNKNOWN PCB 20. 90 120000 .J 
12. UNKNOWN PCB 21. 25 100000 J 
13. UNKNOWN PCB 22.05 120000 .J 
14. UNKNOWN PCB 22. 15 300000 .J 
15. UNKNOWN PCB 22. 47 100000 .J 
16. UNKNOWN PCB 22. 58 280000 .J 
17. UNKNOWN PCB 22. 70 150000 .J 
18. UNKNOWN PCB 23. 33 220000 .J 
19. UNKNOWN PCB 23. 83 160000 .J 
20. UNKNOWN PCB 24. 23 98000 .J 

() 

FORM I SV-TIC 3/90 

:· 1G4 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN75 
Lab Name: ENVIROSYSTEMS 

Lab Code: ENVSYS Case No.: 24253 

Contract: 68D40025 

SAS No.: SDG No.: ALN74 

Matrix: (soil/water) SOIL Lab Sample ID: 95122932 

Lab File ID: S122932 Samp 1 e wt/vo 1 : 

% Moisture: 54 

30. 0 ( g/ml) G 

decanted: (YIN) N 

Extraction: CSepF/Cont/Sonc) SONC 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Concent(ated Extract Volume: 5000 CuL) Date Analyzed: 01/04/96 
• T~ • 

Injecti.on Volume: 2.00 Cull Dilution Factor: 500 

GPC Cleanup: (YIN) Y pH: 7.1 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC ______ _ 
319-85-7------- -beta -BHC..,..--______ _ 
319-86-8--------delta-BH 
58-89-9-------- -gamma -BHC--,("L~i n-=a=a...,.,ne") ___ _ 
76-44-8-------- -Heptachlor ______ _ 
309-00-2--------Aldrin 
1024-57-3------ -Heptact:""h.-::1 o,...,.r-,e=-=p-=-o,..,.,xl...,d'-"e ___ _ 
959-98-8------- -Endosulfan I _____ _ 
60-5.7-1-------- -Dieldrin _______ _ 
72-55-9---------4.4'-DDE ______ _ 
72-20-8---------Endrin 
33213-65-9----- -Endosu ...... lf.,....a-n~I ..... I _____ _ 
72-54-8---------4 4'-DDD 
1031-07-8------ -Endosulf-an-su--.1,-,.f-..,at,..-e ___ _ 
50-29-3---------4.4'-DDT 
72-43-5-------- -MethoxycL"hlr:o-=-r _____ _ 
53494-70-5------Endrin ketone 
7421-36-3------ -Endrin aldehyd=e=-------
5103-71-9-------alpha-Chlordane ____ _ 
5103-74-2------ -gamma-Chlordane ____ _ 
8001-35-2------- Toxaphene,.....,. _____ _ 
12674-11-2------Aroclor-1016 
11104-28-2----- -Aroclor-1221 _____ _ 
11141-16-5------Aroclor-1232 
53469-21-9---- · -Aroclor-1242 _____ _ 
12672-29-6------Aroclor-1248 
11097-69-1-- ·- --Aroclor-1254 _____ _ 
11096-82-5------Aroclor-1260 ------

1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
3600 
3600 
3600 
3600 
3600 
3600 
3600 

18000 
3600 
3600 
1800 
1800 

180000 
36000 
73000 
36000 

5100000 
36000 

2100000 
36000 

lu 
IU 
!u 
lu . 1u 
IU 
!u 
IU 
lu 
IU 
!u 
IU 
!u 
IU 
!u 
IU 
lu 
u 
u 
u 
u 
u 
u 
u 

IEC 
:u 
: EC 
:u 
I ____________________________ ! 

FORM PEST 

0 

3/90 

, .. 
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1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN75Dl 
Lab Name: ENVIROSYSTEMS Contract: 68040025 

lab Code: ENVSYS Case No. : 24253 SAS No. : SDG No. : ALN74 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 54 

30. 0 ( g/ml) G 

decanted: (Y/N) N 

Lab Sample ID: 95122932DL 

Lab File ID: 

Extraction: CSepF/Cont/Sonc) SONC 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Concentrated Extract Volume: 

Injection Volume: 2.00 CuU 

5000 (uL) Date Analyzed: 01/04/96 

Dilution Factor: 5000 

GPC Cleanup: (YIN) Y pH: 7.1 Sulfur Cleanup: (YIN) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND Cug/L or ug/Kg) UG/KG 0 

I 319-84-6--------alpha-BHC 18000 !u I 
319-85-7--------beta-BHC I 18000 IU 
319-86-8--------delta-BH I 18000 u 
58-89-9---------gamma-BHC (lindane) I 1aooo lu 
76-44-8---------Heptachlor I 18000 . u 
309-00-2--------Aldrin I 18000 1u 
1024-57-3-------Heptachlor epox1de 18000 u I 
959-98-8--------Endosulfan I I 18000 1U 
60-5.7-1---------Die1drin 36000 u I 72-55-9---------4.4' -ODE 36000 u 
72-20-8---------Endrin I 36000 u I 33213-65-9------Endosulfan II 36000 u 
72-54-8---------4.4' -ODD I 36000 u I 
1031-07-8-------Endosulfan sulfate I 36000 IU 
50-29-3---------4.4' -DDT I 36000 lu I 
72-43-5---------Methoxycnlor I 180000 IU 
53494-70-5------Endrin ketone I 36000 !u I 
7421-36-3-------Endrin aldehyde I 36000 \u 5103-71-9-------alpha-Chlordane I 18000 I lu 
5103-74-2-------gamma-Chlordane I 18000 IU 
8001-35-2-------Toxaphene I 1800000 /u "I 
12674-11-2------Aroclor-1016 I 360000 IU 

J /u 11104-28-2------Aroclor-1221 730000 I 
11141-16-5------Aroclor-1232 I 360000 IU 
53469-21-9------Aroclor-1242 I 7700.000 !D I 
12672-29-6------Aroclor-1248 I 360000 IU 
11097-69-1------Aroclor-1254 I 5100.000 !D I 
11096-82-5------Aroclor-1260 I 360000 IU 

I I 

I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I 
I 
I I I 
I I I 
I I I 
I I I I I 

I I __ 

FORM I PEST 3/90 

1068 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

MAJQ21 
Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-D5-0063 
Lab Code: INCHvT Case No.: 24253 SAS No.: SDG No.: MAEW78 
Matrix (soil/water): SOIL Lab Sample ID: 280253 
Level (lowjmed): LOW Date Received: 12/01/95 
% Solids: 45.1 

Concentration Units (ug/L or mgjkg dry weight): MG/KG 

CAS No. 
-

7429-90-5 
744Q~36-0 

\ 7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-0.2-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: BROWN 
Color After: YELLOW 

Comments: 

Analyte Concentration c 

Aluminum 11300 
Antimony- 0.98 u 
Arsenic - 10.7 
Barium 135 
Beryllium 0.49 B 
Cadmium 12.71 
Calcium- 4580

1 = 
Chromium 287 
Cobalt 6.2 B 
Copper= 745 
Iron 19400 -Lead 531 
Magnesium 5960 -Manganese 160 
Mercury 1.1 
Nickel - 50.7 
Potassium 2210 B 
Selenium 2.3 
Silver 2.8 B 

'Sodium-- 10900 
Thallimn 1.3 u 
Vanadium- 37.9 
Zinc 1660 
Cyanide_ 

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

E ---N ---
E ---
N ---
E 

-E--
---

E ---
E 

-E-
---

E 
-E-
---

E ---

M 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p-
p 
p 
p-

cv 
p 
p 
p 
-p 

p 
p 
p 
p 
NR 

Texture: MEDIUM 
Artifacts: 

ILM04.0 
000016 

~ 

, 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

t~' ~arne: ENVIROSYSTEMS 
~ 

Contract: 68-04-0025 
ALN76 I 

yY\-

Lab Code: ENVSYS Case No. : 24253 SAS No.: SDG-No.: ALN74 

Matrix: <soil/water) SOIL Lab Sample ID: 95122933 

Sample wt/vol: 1. 0 ( g/mL > G Lab File ID: S122933 

Level: <low/med) MED Date Received: 12/01/95 

r. Moisture: 6 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 12/27/95 

Injection Volume: 2. O(uL> Dilution Factor: 1.0 
\ 

GPC Cleanup: <YIN> Y pH: 12.9 

(' .._,. 

{ \ 

w 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg> UG/KG 

108-95-2--------Phenol 11000 
111-44-4--------bis(2-Chloroethyl>Ether 11000 
95-57-8---------2-Chlorophenol 11000 
541-73-1--------1,3-Dichlorobenzene 11000 
106-46-7--------1,4-Dichlorobenzene 11000 
95-50-1---------1,2~Dichlorobenzene 11000 
95-48-7---------2-Methylphenol 11000 
108-60-1-----~~-2,2'-oxybis<1-Chloropropane)_ 11000 
106-44-5--------4-Methylphenol 11000 
621-64-7-~------N-Nitroso-Di-n-Propylamine ___ 11000 
67-72-1---------Hexachloroethane 11000 
98-95-3---------Nitrobenzene 11000 
78-59-1---------Isophorone 11000 
88-75-5---------2-Nitrophenol 11000 
105-67-9--------2,4-Dimeth~lphenol 11000 
111-91-1--------bis<2-Chloroethoxy>Methane ___ 11000 
120-83-2--------2,4-Dichlorophenol 11000 
120-82-1--------1,2,4-Trichlorobenzene 11000 
91-20-3---------Naphthalene 11000 
106-47-8--------4-Chloroaniline 11000 
87-68-3---------Hexachlorobutadiene 11000 
59-50-7---------4-Chloro-3-Methylphenol 11000 
91-57-6---------2-Methylnaphthalene 11000 
77-47-4---------Hexachlorocyclopentadiene ____ 11000 
88-06-2---------2,4,6-Trichlorophenol 11000 
95-95-4---------2,4,5-Trichlorophenol 27000 
91-58-7---------2-Chloronaphthalene 11000 
88-74-4---------2-Nitroaniline 27000 
131-11-3--------Dimethylphthalate 11000 
208-96-8--------Acenaphthylene 11000 
606-20-2--------2,6-Dinitrotoluene 11000 
99-09-2---------3-Nitroaniline 27000 
83-32-9---------Acenaphthene 11000 

FORM I SV-1 

G 

u 
u 
u 
u 
u 
u 
u 
u 

'U 
u 
u 
u 
u 
u 
u 
u 
u 
u 

IU 
IU 
IU 
:u 
:u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90" 
2G4 



lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN76 
Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: <soil/water> SOIL Lab Sample ID: 95122933 

Samp 1 e wt/vo 1: 1. 0 < g/mL) G Lab File ID: S122933 

Level: <low/med) MED Date Received: 12/01/95 

r. Moisture: 6 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extrac,t Volume: 500.0 <uL> Date Analyzed: 12/27/95 

Injection Volume: . ~.,_; 2. O(uL> Dilution Factor: 
\ 

GPC C 1 eanup: <YIN) Y pH: 12.9 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

51-28-5---------2,4-Dinitrophenol ____________ _ 27000 
100-02-7--------4-Nitrophenol ________________ _ 27000 
132-64-9--------Dibenzofuran ________________ __ 11000 
121-14-2--------2,4-Dinitrotoluene __________ __ 11000 
84-66-2---------Diethylphthalate ____________ _ 11000 
7005-72-3-------4-Chlorophenyl-phenylether __ _ 11000 
86-73-7---------Fluorene ______________________ _ 
100-01-6-----~~-4-Nitroaniline ----------------

11000 
27000 

534-52-1--------4,6-Dinitro-2-methylphenol ___ : 27000 
86-30-6---~-----N-Nitrosodiphenylamine <1> ___ : 11000 
101-55-3--------4-Bromophenyl-phenylether __ : 11000 
118-74-1--------Hexachlorobenzene ____________ _ 11000 
87-86-5---------Pentachlorophenol ____________ _ 27000 
85-01-8---------Phenanthrene ________________ __ 11000 

' 120-12-7--------Anthracene ____________________ _ 11000 
86-74-8---------Carbazole ____________________ _ 11000 
84-74-2---------Di-n-Butylphthalate __________ _ 11000 
206-44-0--------Fluoranthene ________________ __ 11000 
129-00-0--------Pyrene ________________________ __ 11000 
85-68-7---------Butylbenzylphthalate ________ __ 11000 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 11000 
56~55-3---------Benzo<a>Anthracene __________ __ 11000 
218-01-9--------Chrysene ______________________ _ 11000 
1l7-81-7--------bis<2-Ethylhexyl>Phthalate __ l 11000 
117-84-0--------Di-n-Dctyl Phthalate _______ _ 11000 
205-99-2--------Benzo<b>Fluoranthene ________ __ 11000 
207-08-9--------Benzo(k)Fluoranthene ________ __ 11000 
50-32-8---------Benzo<a>Pyrene _____________ __ 11000 
193-39-5--------Indeno<1,2,3-cd>Pyrene ______ _ 11000 
53-70-3---------Dibenz(a, h>Anthracene ________ _ 11000 
191-24-2--------Benzo(g, h, i>Perylene ________ _ 11000 

1> -Cannot be separated from Diphenylamine 

1.0 

G 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-2 3/90 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANA~YSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

• 
ALN76 

Name: ENVIROSYSTEMS Contract: 68-04-0025 

'-' 
Lab Code: ENVSYS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: (soil/water> SOIL Lab Sample ID: 95122933 

Samp 1 e wt/vo 1: 1. 0 ( g/mL> G Lab Fi 1 e ID: 8122933 

L:.evel: (low/med> MED Date Received: 12/01/95 

:r. Moisture: 6 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 <uL> Date Analyzed: 12/27/95 

Injection Volume: 2.0<uL> Dilution Factor: 1.0 
'\ 

GPC Cleanup: <YIN> Y pH: 12. 9 

Number TICs found: 18 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

CAS NUMBER COMPOUND NAME 
:================'============================ 

1. 100-52-7 
,.. ,2. 937-61-1 
.._,.3. 3012-37-1 
• 4. 
r 5. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

BENZALDEHYDE <ACN><DOT> 
BENZENE, <PROPOXYMETHYL)
THIOCYANIC ACID, PHENYLMETHY 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

'UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

FORM I SV-TIC 

RT tST. CONC. G 

========'=============:===== 
7. 53 3200 ~N 

10.03 5300 ~N 

13.62 5300 ~N 
16.65 2100 ~ 
17.82 16000 v 
18. 93 8500 v 
20.08 2100 v 
21.28 2100 v 
22.07 4300 v 
22. 12 6400 ~ 

24.67 4300 v 
27. 50 9600 .0 
21. 98 6400 lv 
28.07 2100 :v 
31. 17 32oo :v 
31. 77 3200 :v 
34.30 t6ooo lv 
35. 32 3200 lJ 

3/90 

266 



10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN76 
Lab Name: ENVIROSYSTEMS 

Lab Code: ENVSYS Case No.: 24253 

Contract: 68D40025 

SAS No. SDG No.: ALN74 

Matrix: (soil/water) SOIL 

Samp 1 e wt/vo 1 : 30. 0 ( g/ml) G 

decanted: (YIN) N 

Lab Sample ID: 95122933 

Lab File ID: 

% Moisture: 6 Date Received: 12/01195 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 12/08/95 

Concentrated Extract Volume: 5000 (ul) Date Analyzed: 01/04/96 

Injection Volume: 2.00 (ul) Dilution Factor: 1. 00 

GPC Cleanup: (Y/N) y pH: 12.9 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC ____________ __ 
319-85-7--------beta-BHC 
319-86-8------- -de lta-BH',.,...-------------
58-89-9---------gamma-BHC (Lindane) ____ _ 
76-44-8-------- -Heptachlor __________ __ 
309-00-2--------Aldrin 
10 2 4 -57 -3- , -----Hept a c.-h r:l o=-=r-e::-:p-:-o-x 1.-d.--e ______ __ 
959-98-8--- ~--- -Endosulfan I _______ _ 
60-57-1---------Dieldrin 
72-55-9---------4.4. -OOE·-------------
72-20-8---------Endrin 
33213-65-9----- -Endosu . .,...l T.fa=-=n--r'lll,------------
72-54-8-- -------4.4. -DOD ___ ---...~----
1031-07-8-------Endosulfan sulfate 
50-29-3---------4.4. -DOT ·-----
72-43-5-------- -Methoxychlor=--------
53494-70-5------Endrin ketone 
7421-36-3------ -Endri n al dehy..,..,de:----------
5103-71-9-------alpha-Chlordane _______ __ 
5103-74-2-------gamma-Chlordane 
8001-35-2-------Toxaphene --------
~12674-11-2------Aroclor-1016 
11104-28-2----- -Aroclor-1221 ______ __ 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 _________ __ 
12672-29-6------Aroclor-1248 __________ _ 
11097-69-1------Aroclor-1254 

I 1.8, u 
1.81' u 
1.8U 
1.81 u 
1.slu 1.8 u 
1.8 1U 
1.81U 
3.5 1U 
3.5,U 
3.5 1U 
3.5,U 
3.5 1U 
3.5,U 
3.5 1U 

18 'U 
3.5!u 
3.5jU 
1.8, u 
1.81 u 

180 I u 
35 'U 
71 !u 
35 IU 
35 IU 
35 IU 
35 IU 

Q 

11096-82-5----- -Aroclor-1260 _____ _ 35 fU I 
---------------------------------- ---------'---' 

FORM I PEST 3190 

/ .. 



• 

U.S. EPA - CLP 

1 EPA SAMPLE NO~ 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-D5-0063 
MAJQ6o yr1- I 

Lab Code: INCHVT Case No.: 24253 SAS No.: SDG No.: MAEW78 
Matrix (soil/water): SOIL Lab sample ID: 280256 
Level (lowfmed): LOW Date Received: 12/01/95 
% Solids: 99:2 

Concentration Units (ug/L or mgfkg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43..;..9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 

I 7439-95-4 
7439-96-5 
7439-97-6 
7440-o2-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

~olor Before: GRAY 
Color After: YELL~O~W~-

Analyte Concentration c 
-Aluminum 25300 

Antimony- 0.94 B 
Arsenic - 4.5 -Barium 233 -Beryllium 3.5 
Cadmium 0.06 u 
Calcium- 340000 
Chromium -55.8 - -Cobalt 14.6 
Copper= 

-23.6 -Iron 14600 -Lead 5.9 -Magnes1um 35700 -Manganese 12200 
u Mercury 0.03 

Nickel - 24.3 -Potassium 5350 -Selenium 3~8 

Silver - 0.15 u 
Sodium-- 6790 
Thallium 0.57 u 
Vanadium- 33.4 - -Zinc 26.6 -Cyanide_ -

-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q. 

E ---N ---
E ---
N ---
E ---E ---
E ---
E 

-E-
---

E 
-E--
---

E ---
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p 
-p 
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p-
p-
p-
p-
-p 
-p 

p-
p 
p-
p-
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cv 
p -p 
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p-
p-
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-
-
-
-
-
-
-
-
-
Texture:. FINE 
Artifacts: 

ILM04.0 

000019 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 

Lab Code: ENVSYS Case No. : 24253 SAS No. SDG 

Matrix: <soil/water) SOIL Lab Sample ID: 95122934 

Sample wt/vol: 1. 0 < g /mL > G Lab File ID: S122934 

Level: (low/med) MED Date Received: 12/01/95 

Y. Moisture: 0 decanted: (Y/N) N Date Extracted: 12/08/95 

Concentrated Extra~t Volume: 500.0 (uL) Date Analyzed: 12/28/95 

Injection Volume: 2. O(uL> Dilution Factor: 
\ 

GPC Cleanup: < y /N > y pH: 13. 2 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

108-95-2--------Phenol 10000 
111-44-4--------bis(2-Chloroethyl>Ether ____ __ 10000 
95-57-8---------2-Chlorophenol ______________ __ 10000 
541-73-1--------1.3-Dichlorobenzene __________ _ .10000 
106-46-7--------1,4-Dichlorobenzene __________ _ 10000 
95-50-1---------1,2-Dichlorobenzene __________ _ 10000 
95-48-7------~--2-Methylphenol ______________ __ 10000 
108-60-1-----~--2,2'-oxybis(l-Chloropropane>_ 10000 
106-44-5--------4-Methylphenol ______________ __ 10000 
621-64-7--------N-Nitroso-Di-n-Propylamine __ _ . 10000 
67-72-1---------Hexachloroethane ____________ __ 10000 
98-95-3---------Nitrobenzene ________________ __ 10000 
78-59-1---------Isophorone ____________________ _ 10000 
88-75-5---------2-Nitrophenol ________________ _ 10000 
105-67-9--------2,4-Dimethylphenol __________ __ 10000 
111-91-1--------bis<2-Chloroethoxy>Methane __ _ 10000 
120-83-2--------2,4-Dichlorophenol __________ __ 10000 
120-82-1--------1,2,4-Trichlorobenzene ______ _ 10000 
91-20-3---------Naphthalene ________________ __ 10000 
106-47-8--------4-Chloroaniline ______________ _ 10000 

• 87-68-3---------Hexachlorobutadiene __________ _ 10000 
59-50-7---------4-Chloro-3-Methylphenol ____ __ 10000 
91-57-6---------2-Methylnaphthalene __________ _ 10000 
77-47-4---------Hexachlorocyclopentadiene __ __ 10000 
88-06-2---------2,4 .. 6-Trichlorophenol ____ __ 10000 
95-95-4---------2,4, 5-Trichlorophenol ________ _ 25000 
91-58-7---------2-Chloronaphthalene __________ _ 10000 
88-74-4---------2-Nitroaniline ______________ __ 25000 
131-11-3--------Dimethylphthalate ____________ _ 10000 
208-96-8--------Acenaphthylene ______________ __ 10000 
606-20-2--------2,6-Dinitrotoluene __________ __ 10000 
99-09-2---------3-Nitroaniline ______________ __ 25000 
83-32-9---------Acenaphthene ________________ __ 10000 

FORM I SV-1 

1.0 
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1C EPA SAMPLE: NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN77 
Name: ENVIROSYSTEMS Contract: 68-04-0025 

Lab Code: ENVSYS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: <soil/water> SOIL Lab Sample ID: 95122934 

Sample wt/vol: 1. 0 < g/mL> G Lab File ID: S122934 

Level: <low/med> MED Date Received: 12/01/95 

1. Moisture: 0 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 12/28/95 

Injection Volume: 
\ 

2.0<uL> Dilution Factor: 

GPC Cleanup: <YIN> Y pH: 13.2 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

51-28-5---------2.4-Dinitrophenol __________ __ 25000 
100-02-7--------4-Nitrophenol ________________ _ 25000 
132-64-9--------Dibenzofuran ________________ __ 10000 
121-14-2--------2,4-Dfnitrotoluene ______ _ 10000 
84-66-2---------Diethylphthalate ____________ _ 10000 
7005-72-3-------4-Chlorophenyl-phenylether __ l 10000 
86-73-7---------Fluorene ____________________ __ 
100-01-6-----~--4-Nitroaniline ----------------

10000 
25000 

534-52-1--------4.6-Dinitro-2-methylphenol ___ l 
8~-30-6---------N-Nitrosodi.phenylamine < 1 > __ : 

25000 
10000 

101-55-3--------4-Bromophenyl-phenylether ____ : 10000 
118-74-1--------Hexachlorobenzene __________ __ 10000 

' 87-86-5---------Pentachlorophenol _________ __ 25000 
85-01-8---------Phenanthrene ________________ __ 10000 
120-12-7--------Anthracene __________________ __ 10000 
86-74-8---------Carbazole ____________________ _ 10000 
84-74-2---------Di-n-Butylphthalate ________ __ 10000 
206-44-0--------Fluqranthene ________________ __ 10000 
129-00-o--------Pyrene ______________________ __ 10000 
85-68-7---------Butylbenzylphthalate _______ _ 10000 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 10000 
56-55-3---------Benzo<a>Anthracene __________ _ 10000 
218-01-9--------Chrysene ____________________ __ 10000 

' 117-81-7--------bis<2-Ethylhexyl>Phthalate __ _ 10000 
117-84-0--------Di-n-Octyl Phthalate ________ _ 10000 
205-99-2--------Benzo<b>Fluoranthene _______ _ 10000 
207-08-9--------Benzo<k>Fluoranthene ______ _ 10000 
50-32-8---------Benzo<a>Pyrene ______________ __ 10000 
193-39-5--------Indeno(1,2,3-cd>Pyrene ______ _ 10000 
53-70-3---------Dibenz(a,h>Anthracene ______ __ 10000 
191-24-2--------Benzo(g,h, i>Perylene ________ _ 10000 

<1> -Cannot be separated From Diphenylamine 

FORM I SV-2 
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!F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ENVIROSYSTEMS Contract: 68-D4-0025 
ALN77 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: (so i 1 /water) SOIL 

Samp 1 e wt/vo 1: 1. 0 ( g /mL > G 

Level: (low/med> MED 

r. Moisture: 0 decanted: <YIN> N 

Concentrated Extract Volume: 500.0 <uL> 

Injection Volume: 2. O(uL) 

' GPC Cleanup: ( y /N) y pH: 13. 2 

Number TICs found: 1 

CAS NUMBER COMPOUND NAME 

Lab Samp 1 e ID: 95122934 

Lab Fi_l e ID: 6122934 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg> UG/KG 

12/28/95 

1.0 

RT EST. CONC. G 
J================:============================:========I=============J=====: 

1. I UNKNOWN 34.23 2000 IJ 

FORM I SV-TIC 3/90 
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lD EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN77 
Lab Name: ENVIROSYSTEMS 

. Lab Code: ENVSYS Case No. : 24253 

Contract: 68D40025 

SAS No.: SDG No.: ALN74 

Matrix: (soil/water) SOIL 

Sampl·e wt/vol: 30.0 (g/ml) G 

decanted: (Y/N) N 

Lab Sample ID: 95122934 

Lab File ID: 

% Moisture: 0 Date Received: 12/01/95 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 12/08/95 

Concentrated Extract Volume: 5000 (ul) Date Analyzed: 01/04/96 

Injection Volume: 2.00 (ul) Dilution Factor: 1. 00 

GPC Cleanup: (Y/N) y pH: 13.2 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC ______ _ 
319-85-7--------beta-BHC,.....-------
319-86-8--------delta-BH 
58-89-9-------- -garrma -BHC::~(l,_,i,_n,..da-:n..,..,e )..----
76-44-8---------Heptachlor ______ _ 
309-00-2--------Aldrin 
1024-57-3---.--- -Heptact::-h.-:1 oc-:-r-:e:-p-::-:ox..,.l"7de:-----
959-98-8---~----Endosulfan I _____ _ 
60-57-1-------- -Die 1 dri n:--------
72-55-9---------4.4' -DOE. ______ _ 
72-20-8---------Endrin 
33213-65-9----- -Endosu..-1 f...-a-n_,l,....l _____ _ 
72-54-8---------4,4' -DDD~~r":>'":""I-:-----
1031-07-8-------Endosulfan sulfate 
50-29-3---------4.4' -DDT ·----
72-43-5-------- -Methoxychlor.,--____ _ 
53494-70-5------Endrin ketone 

I 7421-36-3-------Endrin aldehy .... de ____ _ 
5103-71-9-------alpha-Chlordane 

1
.5103-74-2------ -gamma-Chlordane ____ _ 
8001-35-2-------Toxaphene 
12674-11-2----- -Aroclor-1,...,01"'6 _____ _ 
11104-28-2------Arbclor-1221 
11141-16-5----- -Aroclor-1232.------
53469-21-9------Aroclor-1242 
12672-29-6----- -Aroclor-1248·------
11097 -69-1----- -Aroc 1 or -1254 _____ _ 
11096-82-5------Aroclor-1260 ------

1. 71 u 
1. 7j'U 
1.7U 
1. 71 u 
1.7 u 
1.7U 
1. 7 u 
1. 7 u 
3.3 u 
3.3 u 
3.3

1

U 
3.3 u 
3.3

1

U 
3.3 u 
3.3 1U 

15.3W 
3.31U 
1. 7 u 
1. 71 u 

170 1 U 33 'U 
67 lu 
33 1U 
33 !u 
33 :u 
33 :u 
33 :u 1 

I I 
----------------- _____ 1 ___ 1 

FORM I PEST 3/90 

• 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

MAEW87 ~~" 
Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-05-0063 ~r~ 
Lab Code: INCHvT Case-No.: 24253 SAS No.: SDG No.: MAEW78 
Matrix (soil/water): SOIL Lab sample ID: 280249 
Level (lowjmed): LOW Date Received: 12/01/95 
% Solids: 100.0 

Concentration Units (ug/L or mgjkg dry weight): MG/KG 

CAS No. Analyte Concentration c 

-7429-90-5 Aluminum 19500 
Antimony- i3 7440-36-0 1.3 
Arsenic - 4.0 7440-38-2 - -7440-39-3 Barium 548 -7440-41-7 Beryllium 0.68 B 

7440-43-9 Cadmium 0.06 u 
7440-70-2 Calcium- 447000 

chromium -7440-47-3 55.2 - -7440-48-4 •Cobalt 11.9 -- -7440-50-8 Copper 11 .. 3 -- -7439-89-6 Iron 24500 -7439-92-1 Lead 5.3 -7439-95-4 Magnesium 10200 -7439-96-5 Manganese 312 -7439-97-6 Mercury 0.04 u 
7440-02-0 Nickel - 15.4 -7440-09-7 Potassium 9030 -7782-49-2 Selenium· 0.69 u 
7440-22-4 Silver - 0.15 u 
7440-23-5 Sodium-- 759 B 
7440-28-0 Thallium 2.9 

Vanadium- -7440-62-2 134 
Zinc - -7440-66-6 40.0 -Cyanide - -

-
-

I -
-
-
-
-
-
-

Color Before: GRAY --- Clarity Before: 
Color After: YELLOW Clarity After: CLEAR 

Comments: 

FORM I - IN 

Q 

E ---N ---
E ---
N ---
E ---
E ---

E ---
E ---E ---
E ---
E ---

E ---

M 

-p -p 
p -p -p -p -p -p -p -p 
p-
-P_ 

p 
p-

cv 
p -p -p 
p-
-p 
-p -p -p -NR 

-
-
-
-
-
-
-
-
-
Texture: FINE 
Artifacts: 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN7S tS\~ 
l Qy 

Ot/~ 
No. : ~4 

(~1b Name: ENVIROSYSTEMS Contract: 68-D4-0025 

~ Code: ENVSYS Case No. : 24253 SAS No. : SDG 

Matrix: <soil/water> SOIL 

Samp 1 e wt/vo 1: 1. 0 < g/mL> G 

Level: ( 1 ow/med) MED 

Y. Moisture: 5 decanted: (Y/N) N 

Concentrated Extract Volume: 500.0 <uL> 

Injection Volume: 2.0<uL> 

' GPC Cleanup: < y /N > y pH: 7. 1 

CAS NO. CONPOUND 

108-95-2--------Phenol 

Lab Sample ID: 95122935 

Lab File ID: 8122935 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Date Analyzed: 12/28/95 

Dilution Factor: 1. 0 

CONCENTRATION UNITS: 
(ug/l or ug/Kg> UG/KG G 

11000 IU 
111-44-4--------bisC2-Chloroethyl>Ether 11000 IU 
95-57-8---------2-Chlorophenol 11000 IU 
541-73-1--------1,3-Dichlorobenzene 11000 IU 

(-) 106-46-7--------1,4-Dichlorobenzene 11000 IU 
95-50-1---------1,2-Dichlorobenzene 11000 'U ,..,. 95-48-7---------2-Methylphenol 11000 u 
108-60-1----~---2,2'-oxybis<1-Chloropropane)_ 11000 u 
106-44-5--------4-Methylphenol 11000 u 
621-64-7--------N-Nitroso-Di-n-Propylamine ___ 11000 u 
67-72-1---------Hexachloroethane 11000 u 
98-95-3---------Nitrobenzene 11000 u 
78-59-1---------Isophorone 11000 u 

• 88-75-5---------2-Nitrophenol 11000 u 
105-67-9--------2,4-Dimethylphenol 11000 u 
111-91-1--------bis<2-Chloroethoxy>Methane ___ 11000 u 
120-83-2--------2,4-Dichlorophenol 11000 u 
120-82-1--------1,2,4-Trichlorobenzene 11000 u 

I 91-20-3---------Naphthalene 11000 u 
106-47-8--------4-Chloroaniline 11000 u 
87-68-3---------Hexachlorobutadiene 11000 u 
59-50-7---------4-Chloro-3-Methylphenol 11000 u 
91-57-6---------2-Methylnaphthalene 11000 u 
77-47-4---------Hexachlorocyclopentadiene ____ 11000 u 
88-06-2---------2,4.6-Trichlorophenol 11000 u 
95-95-4---------2,4, 5-Trichlorophenol 26000 u 
91-58-7---------2-Chlo~onaphthalene 11000 u 
88-74-4---------2-Nitroaniline 26000 u 
131-11-3--------Dimethylphthalate 11000 u 

) 
208-96-8--------Acenaphthylene 11000 u 

I 
\ 606-20-2--------2,6-Dinitrotoluene 11000 :u .., 99-09-2---------3-Nitroaniline 26000 lU 

83-32-9---------Acenaphthene 11000 IU 

FORM I SV-1 3/90 

~~ n <~ 



lC EPA SAMPLE: NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN78 
Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 

Lab Code: ENVSYS Case No. : 24253 SAS No. SDG No. : ALN74 

Matrix: <soil/water) SOIL Lab Sample ID: 95122935 

Sample wt/vol: 1. 0 < g /mL > G Lab File ID: S122935 

Level: <low/med) MED Date Received: 12/01/95 

Y. Moisture: 5 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 <uL> Date Analyzed: 12/28/95 

Injection Volume: 2. 0 ( uL) Dilution Factor: 

' GPC C 1 eanup: <YIN> Y pH: 7. 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/~g> UG/KG 

51-28-5---------2,4-Dinitrophenol ____________ _ 26000 
100-02-7--------4-Nitrophenol ________________ _ 26000 
132-64-9--------Dibenzofuran ________________ __ 11000 
121-14-2--------2.4-Dinitrotoluene __________ __ 11000 
84-66-2---------Diethylphthalate ____________ __ 11000 
7005-72-3-------4-Chlorophenyl-phenylether __ _ 11000 
86-73-7---------Fluorene ______________________ _ 
100-01-6-----~~-4-Nitroaniline ----------------

11000 
26000 

534-52-1--------4.6-Dinitro-2-methylphenol ___ : 26000 
86-30-6---------N-Nitrosodiphenylamine (1) ___ : 1-1000 

' 101-55-3--------4-Bromophenyl-phenylether ____ : 11000 
118-74-1--------Hexachlorobenzene ____________ _ 11000 
87-86-5---------Pentachlorophenol ____________ _ 26000 
85-01-8---------Phenanthrene ________________ __ 11000 
120-12-7--------Anthracene ____________________ _ 11000 
86-74-8---------Carbazole ____________________ __ 11000 

, 84-74-2---------Di-n-Butylphthalate __________ _ 11000 
206-44-0--------Fluoranthene ________________ __ 11000 
129-00-0--------Pyrene ________________________ _ 11000 
85-68-7---------Butylbenzylphthalate ________ __ 11000 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 11000 
56-55-3---------Benzo(a)Anthracene __________ __ 11000 
218-01-9--------Chrysene ______________________ _ 11000 
117-81-7--------bis(2-Ethylhexyl>Phthalate __ _ 11000 
117-84-0--------Di-n-Octyl Phthalate ________ __ 11000 
205-99-2--------Benzo<b>Fluoranthene ________ __ 11000 
207-08-9--------Benzo<k>Fluoranthene ________ __ 11000 
50-32-8---------Benzo(a)Pyrene ______________ __ 11000 
193-39-5--------Indeno(1,2.3-cd>Pyrene ______ _ 11000 

• 53-70-3---------Dibenz(a,h>Anthracene ________ _ 11000 
191-24-2--------Benzo(g, h· i)Perylene ________ __ 11000 

(1) -Cannot be separated from Diphenylamine 

1.0 

G 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-2 3/90 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

,~.Name: ENVIROSYSTEMS Contract: 68-D4-0025 

'-"' 

ALN78 

Lao Code: ENVSYS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: <soil/water> SOIL 

Sample wt/vol: 1. 0 < g/mL> G 

Level: (low/med) MED 

1. Moisture: 5 decanted: <YIN> N 

Concentrated Extract Volume: 500.0 <uL> 

Injection Volume: 2.0<uL> 
\ 

GPC Cleanup: <YIN> Y pH: 7. 1 

Number TICs found: 3 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 95122935 

Lab File ID: 8122935 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

12/28/95 

1.0 

RT EST. CONC. Q 

:================ ============================ ======== ============= =====: 
UNKNOWN 
UNKNOWN 
UNKNOWN 

FORM I SV-TIC 

26.47 
26. 55 
33. 32 

3200 
3200 
3200 

3/90 

311 



10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN78 
Lab Name: ENVJROSYSTEMS 

Lab Code: ENVSYS Case No. : 24253 

Contract: 68040025 

SAS No.: SDG No.: ALN74 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30. 0 ( g/ml) G 

decanted: (YIN) N 

Lab Sample ID: 95122935 

Lab File ID: 

% Moisture: 5 Date Received: 12/01/95 

Extraction: CSepF /Cont!Sonc) SONC Date Extracted: 12/08/95 

Concentrated Extract Volume: 5000 (ul) Date Analyzed: 01/04/96 

Injection Volume: 2.00 (ul) Dilution Factor: 1. 00 

GPC Cleanup: (YIN) y pH: 7.1 Sulfur Cleanup: (YIN) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

319-84-6---- ----alpha-BHC ______ _ 
319-85-7--------beta-BHC 
319-86-8--------delta-BH..,....-------
58-89-9------- --gaf111la-BHC ([ i ndane ) ___ _ 
76-44-8-------- -Heptachlor ______ _ 
309-00-2--------Aldrin 
1024-57-3------ -Heptacc-hl'-oc:::-r--=e=p-=-ox'"'"'l'"""d-=-e----
959-98-8--------Endosulfan I 
60-57-1---------Dieldrin ------
72-55-9---------4.4'-DDE 
72-20-8---------Endrin --------
33213-65-9------Endosulfan II 
72-54-8-------- -4.4' -ODD ------
1031-07-8-------Endosulfan sulfate 
50-29-3-------- -4.4' -DDT ----
72-43-5---------Methoxychlor-=-------
53494-70-5------Endrin ketone 
7421-36-3------ -Endrin aldehy,.de ____ _ 
5103-71-9------ -a 1 pha-Chlordane ____ _ 
5103-74-2------ -gamma-Chlordane ____ _ 
8001-35-2------ -Toxaphene,.....,. _____ _ 
12674-11-2------Aroclor-1016 
11104-28-2---.- -Aroclor-1221 _____ _ 
11141-16-5----- -Aroclor-1232 _____ _ 
53469-21-9------Aroclor-1242 
12672-29-6---.- -Aroclor-1248 _____ _ 
11097-69-1------Aroclor-1254 

1.8! u 
1.81 u 
1.8, u 
1.8 1

1
U 

1.8U 
1.81U 1.8 u 
1.8IU 
3.5 1U 
3.51U 
3.5 1U 
3.5,U 
3.5 1U 
3.5,U 
3.5 1U 

18 1u 
3.5 1U 
3.5,U 
1.8, u 
1. 81 u 

180 ,u 
35 'U 
71 !u 
35 'U 
35 !u 
35 'U 
35 !u 

Q 

11096-82-5--- ·- -Aroclor-1260 _____ _ 35 1u 
1 

------------------------'---' 
FORM I PEST 3/90 

/ . 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

MAEW88 
Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-D5-0063 
Lab Code: INCHVT ·case No.: 24253 SAS No.: 
Matrix (soil/water) : SOIL 
Level (lowfmed): LOW 
% Solids: 95.8 

SDG No.: MAEW78 
Lab Sample ID: 280250 
Date Received: 12/01/95 

Concentration Units {ugfL or mgjkg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7. 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: GRAY 
Color After: YELL-o=w--

C('l'ents: 

Analyte Concentration c 
-

Aluminum 14500 
Antimony- -0.43 u 
Arsenic - 1.7 B 
Barium 93.4 -Beryllium 4.3 -
Cadmium 0.59 B 
Calcium- 17500 
Chromium 

-46.7 - -Cobalt 20.1 
Copper= 4.4 B 
Iron 14100 -
Lead 7.4 -Magnes1.um 16100 -
Manganese 187 

0.05 u Mercury 
Nickel - 20.4 -
Potassium 2330 -Selenium 0.73 u -Silver 0.16 u 
Sodium-- 196 B 
Thallium 0.61 B 
Vanadium- 47.1 - -
Zinc 46.3 -Cyanl.de_ -

-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---N ---
E ---
N ---
E ---E ---
E ---
E ---E ---
E ---E ---

E ---

M 

-p 
-p -p 
-p 
-p 
-p 
-p 
-p -p 
-p 
-p 

p-
p-
p-

cv 
p 
-p 
-p -p 
-p 
-p 
-p 

p-

NR 

-
-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 

~------------------------------------------------------------

FORM I - IN ILM04.0 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN79 
Lab Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: (sci !/water) SOIL Lab Sample ID: 95122936 

Samp 1 e wt/vo 1: 1. 0 < g /mL) G Lab File ID: S122936X 

Level: ( l ow/med > MED Date Received: 12/01/95 

7.. Moisture: 4 decanted: <YIN) N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 <uL) Date Analyzed: 01/03/96 

Injection Volume: 2.0<uL> Dilution Factor: 
'\ 

GPC Cleanup: <YIN> Y pH: 13. 4 

CAS NO. COI'1POUND 
CONCENTRATION ·UNITS: 
(ug/L or ug/Kg> UG/KG 

108-95-2--------Phenol ________________________ _ 10000 
111-44-4--------bis<2-Chloroethyl>Ether __ _ 10000 
95-57-8---------2-Chlorophenol ---------------- 10000 
541~73-1--------1.3-Dichlorobenzene ______ __ .·10000 
106-46-7--------1.4-Dichlorobenzene __________ _ 10000 
95-50-1---------1,2-Dichlorobenzene __________ _ 10000 
95-48-7-------:--2-Methylphenol _________ _ 10000 
108-60-1-----~--2,2'-oxybis<1-Chloropropane>_ 10000 
106-44-5--------4-Methylphenol ______________ __ 10000 
621-64-7--------N-Nitroso-Di-n-Propylamine __ 10000 
67-72-1---------Hexachloroethane ____________ __ 10000 
98-95-3---------Nitrobenzene ________________ __ 10000 
78-59-1---------Isophorone __________________ _ 10000 
88-75-5---------2-Nitrophenol _______________ _ 10000 
105-67-9--------2.4-Dimethylphenol __________ __ 10000 
111-91-1--------bis<2-Chloroethoxy>Methane __ _ 10000 
120-83-2--------2.4-Dichlorophenol __________ __ 10000 
120-82-1--------1.2.4-Trichlorobenzene _____ _ 10000 
91-20-3---------Naphthalene _________________ _ 10000 
106-47-8--------4-Chloroaniline ______________ _ 10000 

' 87-68-3---------Hexachlorobutadiene ________ __ 10000 
59-50-7---~-----4-Chloro-3-Methylphenol __ __ 10000 
91-57-6---------2-Methylnaphthalene ________ __ 10000 
77-47-4---------Hexachlorocyclopentadiene __ __ 10000 
88-06-2---------2,4,6-Trichlorophenol _______ _ 10000 
95-95-4---------2,4, 5-Trichlorophenol ______ __ 26000 
91-58-7---------2-Chloronaphthalene ________ __ 10000 
88-74-4---------2-Nitroaniline ______________ __ 26000 
131-11-3--------Dimethylphthalate ____________ _ 10000 
208-96-8--------Acenaphthylene ______________ __ 10000 
606-20-2--------2,6-Dinitrotoluene __________ __ 10000 
99-09-2---------3-Nitroaniline ______________ __ 26000 
83-32-9---------Acenaphthene ________________ __ 10000 

1.0 

Q 
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1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN79 
l l Name: ENVIROSYSTEMS Contract: 68-04-0025 

"-" L-J Code: ENVSYS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: <so i 1/water > SOIL Lab Sample ID: 95122936 

Samp 1 e wt /vo 1 : 1. 0 < g/mL > G Lab File ID: 5122936X 

Level: (low/med> MED Date Received: 12/01/95 

X Moisture: 4 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 <uL> Date Analyzed: 01/03/96 

Injection Volume: 2. O<uL> Dilution Factor: 
\ 

GPC Cleanup: <YIN> Y pH: 13. 4 

() 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

51-28-5---------2,4-Dinitrophenol ____________ _ 
100-02-7--------4-Nitrophenol ________________ _ 
132-64-9--------Dibenzofuran ________________ __ 
121-14-2--------2,4-Dinitroto1uene __________ __ 
84-66-2---------Diethy1phthalate ____________ _ 
7005-72-3-------4-Chloropheny1-phenylether __ : 
86-73-7------~--Fluorene ______________________ _ 
100-01-6--------4-Nitroaniline ______________ __ 
534-52-1--------4,6-Dinitro-2-methylphenol __ : 
86-30-6---------N-Nitrosodiphenylamine <1> __ : 
101-55-3--------4-Bromophenyl-phenylether_._: 
118-74-1--------Hexachlorobenzene ____________ _ 
87-86-5---------Pentachlorophenol ____________ _ 
85-01-8---------Phenanthrene ________________ __ 
120-12-7--------Anthracene ____________________ _ 
86-74-8---------Carbazole ____________ ~-------
84-74-2---------Di-n-Butylphthalate __________ _ 
206-44-0--------Fluoranthene ________________ __ 
129-00-0--------Pyrene ________________________ __ 
85-68-7---------Butylbenzylphthalate ______ _ 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 
56-55-3---------Benzo<a>Anthracene __________ __ 
218-01-9--------Chrysene ______________________ _ 
117-81-7--------bis(2-Ethylhexyl>Phthalate __ _ 
117-84-0--------Di-n-Octyl Phthalate ________ _ 
205-99-2--------Benzo(b)Fluoranthene ________ __ 
207-08-9--------Benzo<k>Fluoranthene ________ __ 
50-32-8---------Benzo<a>Pyrene ____________ __ 
193-39-5--------Indeno(1,2,3-cd>Pyrene ______ _ 
53-70-3---------Dibenz(a,h>Anthracene ____ __ 
191-24-2--------Benzo(g, h, i)Perylene ________ __ 

<1> -Cannot be separated from Diphenylamine 

26000 
26000 
10000 

··toooo 
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26000 
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10000 
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1F 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 

EPA SAMPLE NO. 

ALN79 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: (so i !/water> SOIL 

Sample wt/vol: 1. 0 < g /ml > G 

Level: <low/med> MED 

7.. Moisture: 4 decanted: <YIN> N 

Concentrated Extract Volume: 500. 0 <uL> 

Injection Volume: .. , 
\ -. 

2. O<uL) 

GPC Cleanup: <YIN> Y pH: 13. 4 

Number TICs found: 8 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

RT EST. 

95122936 

S122936X 

12/01/95 

12/08/95 

01/03/96 

1.0 

CONC. 0 
================ ===========================~ ======== ============= -----· -----· 

1. UNKNOWN 26.40 2100 J 
2. UNKNOWN 26.47 5200 J 
3. UNKNOWN 26. 77 2100 J 
4. UN~NOWN 28. 03 3100 J 
5. UNKNOWN PAH 29. 40 49000 J 
6. UNKNOWN PAH 29. 82 24000 J 
7. UNKNOWN PAH 34. 53 3100 ·.J 
8. UNKNOWN PAH 35. 67 7300 J 

FORM I SV-TIC 3/90 

( 
' 

'iliJ,,I., 

~I'' 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS AN~LYSIS DATA SHEET 

ALN79RE 
Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No.: .24253 SAS No.: SDG No. : ALN74 

Matrix: <soil/water} SOIL Lab Sample ID: 95122936 

Sample wt/vol: 1. 0 (g/mL> G Lab File ID: 5122936R 

Level: (low/med) MED Date Received: 12/01/95 

r. Moisture: 4 decanted: <YIN> N Date Extracted: 12/31/95 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 01/03/96 

Injection Volume: 
'1: 

2. O<uL> Dilution Factor: 

GPC Cleanup: CYIN> Y pH: 13. 4 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

108-95-2--------Phenol ______________________ __ 10000 
111-44-4--------bis<2-Chloroethyl>Ether ____ __ 10000 
95-57-8---------2-Chlorophenol __________ _ 10000 
541-73-1--------1,3-Dichlorobenzene ________ _ 10000 
106-46-7--~-----1,4-Dichlorobenzene -------- 10000 

' 95-50-1---------1,2~Dichlorobenzene _______ _ 10000 
95-48-7-------:--2-Methylphenol __________ __ 10000 
108-60-1-----~--2,2'-oxybis(1-Chloropropane>_ 10000 
106-44-5--------4-Methylphenol _____________ __ 10000 
621-64-7--------N-Nitroso-Di-n-Propylamine ___ : 10000 
67-72-1---------Hexachloroethane ____________ _ 10000 
98-95-3---------Nitrobenzene ________________ __ 10000 
78-59-1---------Isophorone _________________ __ 10000 
88-75-5---------2-Nitrophenol ____________ _ 10000 
105-67-9--------2,4-Dimethylphenol __________ _ 10000 
111-91-1--------bis<2-Chloroethoxy>Methane ___ : 10000 
120-83-2--------2,4-Dichlorophenol __________ _ 10000 
120-82-1--------1,2.4-Trichlorobenzene ______ _ 10000 
91-20-3---------Naphthalene _______________ __ 10000 
106-47-8--------4-Chloroaniline ____________ _ 10000 
87-68-3---------Hexachlorobutadiene _______ __ 10000 
59-50-7---------4-Chloro-3-Methylphenol ____ __ 10000 
91-57-6---------2-Methylnaphthalene _______ __ 10000 
77-47-4---------Hexachlorocyclopentadiene __ __ 10000 
88-06-2---------2,4,6-Trichlorophenol ______ __ 10000 
95-95-4---------2,4, 5-Trichlorophenol ______ __ 26000 
91-58-7---------2-Chloronaphthalene ________ __ 10000 
88-74-4---------2-Nitroaniline ______________ __ 26000 
131-11-3--------Dimethylphthalate __________ __ 10000 
208-96-8--------Acenaphthylene __________ __ 10000 
606-20-2--------2.6-Dinitrotoluene __________ _ 10000 
99-09-2---------3-Nitroaniline ______________ __ 26000 
83-32-9---------Acenaphthene ________________ __ 10000 

1.0 

G 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

'U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

'U 
u 
u 
u 
u 
u 
u 
u 
u 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN79RE 
Lab Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. : SDG No. : ALN74 

Matrix: (soil/water) SOIL Lab Sample ID: 95122936 

Samp 1 e wt/vo 1: 1. 0 < g /mL) G Lab File ID: S122936R 

Level: (low/med) MED Date Received: 12/01/95 

:r. 1'1oisture: 4 decanted: CY/N) N Date Extracted: 12/31/95 

Concentrated Extra1:t Volume: 500.0 <uL> Date Analyzed: 01/03/96 

Injection Volume: :-: 2. O<uL> Dilution Factor: 

' GPC C 1 eanup: <YIN> Y pH: 13. 4 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

51-28-5---------2,4-Dinitrophenol ____________ _ 26000 
100-02-7--------4-Nitrophenol ________________ _ 26000 
132-64-9--------Dibenzofuran ________________ __ 10000 
121-14-2--------2,4-Dinitrotoluene __________ __ .·10000 
84-66-2---------Diethylphthalate ____________ __ 10000 
7005-72-3-------4-Chlorophenyl-phenylether ___ : 10000 
86-73-7------~--Fluorene ______________________ _ 10000 
100-01-6--------4-Nitroaniline ______________ __ 26000 
534-52-1--------4,6-Dinitro-2-methylphenol ___ : 26000 

• 86-30-6---------N-Nitrosodiphenylamine <1> __ : 10000 
101-55-3--------4-Bromophenyl-phenylether ____ : 10000 
118-74-1--------Hexachlorobenzene ____________ _ 10000 
87-86-5---------Pentachlorophenol ____________ _ 26000 
85-01-8---------Phenanthrene ________________ __ 10000 
120-12-7--------Anthracene __________________ __ 10000 
86-74-B---------Carbazole ____________________ _ 10000 
84-74-2---------Di-n-Butylphthalate _______ __ 10000 
206-44-0--------Fluoranthene ________________ __ 10000 
129-00-0--------Pyrene ________________________ _ 10000 
85-68-7---------Butylbenzylphthalate ________ _ 10000 
91-94-1---------3,3'-Dichlorobenzidine ___ _ 10000 
56-55-3---------Benzo<a>Anthracene ________ __ 10000 

, 218·-01-9--------Chry sene ________________ _ 10000 
117-81-7---------b is ( 2-Eth y 1 hex y 1 >Phthalate __ _ 10000 
117-84-0--------Di-n-Octyl Phthalate ________ _ 10000 
205-99-2--------Benzo(b)Fluoranthene ______ _ 10000 
207-08-9--------Benzo(k)Fluoranthene ________ _ 10000 
50-32-8---------Benzo(a)Pyrene ______________ __ 10000 
193-39-5--------Indeno(1,2.3-cd>Pyrene ______ _ 10000 
53-70-3---------Dibenz<a, h>Anthracene ______ __ 10000 
191-24-2--------Benzo(g,h, i>Perylene ____ _ 10000 

1> -Cannot be separated from Diphenylamine 

FORM I SV-2 

1.0 
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1F EPA SAt1PLE NO. 
SEMIVOLATILE ORGANICS ANA~YSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

( 1 Name: ENVIROSYSTEMS Contract: 68-04-0025 
ALN79RE 

......., 
LeaD Code: ENVSYS Case No. : 24253 SAS No. SDG No. : ALN74 

Mat r i x : < so i 1/ wa t e r > SOIL 

Sample wt/vo 1: 1. 0 < g/mL > G 

Level: <low/med> MED 

7. Moisture: 4 decanted: <YIN> N 

Concentrated Extract Volume: 500.0 <uL> 

Injection Volume: 2. O<uL> 
\ 

GPC C 1 eanup: < y /N > y pH: 13. 4 

Number TICs found: 0 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 95122936 

Lab File ID: S122936R 

Date Received: 12/01/95 

Date Extracted: 12/31/95 

Date Analyzed: 01/03/96 

Dilution Factor: 

CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

RT EST. CONC. 

1.0 

G 
1================1==============:=============1========1=============:=====: 

(l 

( j .., 

.• 

FORM I SV-TIC 3/90 

360 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN79 
Lab Name: ENVIROSYSTEMS 

Lab Code: ENVSYS Case No.: 24253 

Contract: 68D40025 

SAS No.: SDG No.: ALN74 

Matrix: (soil/water) SOIL 

Sample wt/vo 1 : 30. 0 ( glml) G 

decanted: CY/N) N 

Lab Sample ID: 95122936 

Lab File ID: 

% Moisture: 4 Date Received: 12/01/95 

Extraction: CSepF/Cont/Sonc) SONC Date Extracted: 12108195 

Concentrated Extract Volume: 5000 (ul) Date Analyzed: 01/04/96 

Injectt6n Volume: 2.00 (ul) Dilution Factor: 1. 00 

GPC Cleanup: (YIN) y pH: 13.4 Sulfur Cleanup: (YIN) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ugiL or ug/Kg) UG/KG 0 

319-84-6--------alpha-BHC 1.8!u 
319-85-7--------beta-BHC 1.8I'U 
319-86-8--------delta-BH 1.8 1U 
58-89-9------- --gamma -BHC ([ i ndane) 1. 8j U 
76-44-8---------Heptachlor 1.8 1U 
309-00-2--------Aldrin 1.8

1
1U 

1024-57-3-------Heptachlor epox1de 1.8 1U 
959-98-8--------Endosulfan I 1.8

1
1u 

60-57-1---------Dieldrin 3.4 1U 
72-55-9---------4.4'-DDE 3.4

1

1U 
72-20-8---------Endrin 3.4 U 
33213-65-9------Endosulfan II 3.4 U 
72-54-8---------4.4' -DOD 3.4 U 
1031-07-8-------Endosulfan sulfate 3.4 U 
50-29-3---------4.4'-DDT 3.4 U 
72-43-5---------Methoxychlor 18 U 
53494-70-5------Endrin ketone 3.4 U 
7421-36-3-------Endrin aldehyde 3.4 U 
5103-71-9-------alpha-Chlordane 1.8 U 

! §6~r~j~~~~~~~~~~f~~~~h~~~ordane 18B.8 ~ 
i ~12674-11-2------Aroclor-1016 34 U 
1 11104-28-2------Aroclor-1221 70 U 
J 11141-16-5------Aroclor-1232 34 U 
1 53469-21-9------Ar'oclor-1242 34 U 
J 12672-29-6----- -Aroclor-1248 34 U 
1 11097-69-1------Aroclor-1254 34 U 
: 11096-82-5------Aroclor-1260 34 :u 
I I 
~---------------------------------- _________ I 

FORM I PEST 3/90 

1081 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORG&~IC ANA~YSES DATA SHEET 

MAEW89 
Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-D5-0063 
Lab Code: INCHVT Case-No.: 24253 SAS No.: SDG No.: MAEW78 
Matrix (soil/water): SOIL Lab Sample ID: 280251 
Level (lowfmed): LOW Date Received: 12/01/95 
t Solids: 99~ 

Concentration Units {ug/L or mgjkg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43..;.9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-9"?-6 
7440-o2-o 
7440-09-7 
7782.-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: GRAY ---Color After: YELLOW 

Cf'"~.ments: 
\ 

Analyte concentration c 

-
Aluminum 12300 
Antimony- -0.48 B 
Arsenic - 5.2 - -
Barium 130 -
Beryllium 0.42 B 
Cadmium 0.06 u 
Calcium- 483000 
Chromium 

-21.0 -Cobalt 3.1 B --Copper __ 8.4 -
Iron 10500 -Lead 4.0 -Magnesium 5930 -Manganese 209 u Mercury_ 0.05 
Nickel 6.5 B 
PotassiUm 3370 -Selenium 0.73 u -Silver 0.16 u 
Sodi\nn-- 1560 -
Thallium 0.85 B 
Vanadium- 34.5 - -
Zinc 46.4 -
cyan1.de_ -

-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

E ---N ---
E ---
N ---
E 

-E--
---

E ---
E ---E ---
E ---E ---

E ---

M 

-p 
-p -p 
-p 
-p 
-p 
-p 
-p -p 
-p -p 
-p -p -p -cv 

p -p -p -p 
-p 
-p -p -p -NR 

-
-
-
-
-
-
-
-
-
Texture: FINE 
Artifacts: 

ILM04.0 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS AN~LYSIS DATA SHEET 

ALN80 
Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 

'5tn.:39Cj 
Lab Code: ENVSYS Case No. 24253 SAS No. SDG No.: ALN74 

Matrix: (soil/water) SOIL Lab Sample ID: 95122937 

Sample wt/vol: 1. 0 < g /mL) G Lab File ID: S122937 

Level: <low/med) MED Date Received: 12/01/95 

r. Moisture: 6 decanted: <YIN) N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500. 0 (uL) Date Analyzed: 12/28/95 

Injection Volume: 
~-

2.0\ul> Dilution Factor: 

GPC Cleanup: ( y /N) y pH: 8.6 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg> UG/KG 

108-95-2--------Pheno1 ________________________ __ 
111-44-4--------bisC2-Chloroethyl>Ether ____ __ 
95-57-8---------2-Chlorophenol ________________ _ 
541-73-1--------1,3-Dichlorobenzene __________ _ 
106-46-7--------1,4-Dichlorobenzene __________ _ 
95-50-1---------1,2-Dichlorobenzene. --------
95-48-7------~--2-Methylphenol _____________ __ 
108-60-1--------2,2'-oxybis(1-Chloropropane>_ 
106-44-5--------4-Methylphenol _________ _ 
621-64-7--------N-Nitroso-Di-n--:Propylamine __ 
67-72-1---------Hexachloroethane -----------
98-95-3---------Nitrobenzene --------------------78-59-1---------Isophorone _________________ _ 
88-75-5---------2-Nitrophenol ________________ __ 
105-67-9--------2, 4--Dimeth y !phenol _________ _ 
111-91-1--------bis(2-Chloroethoxy>Methane ___ : 
120-83-2---~----2,4-Dichlorophenol _________ __ 
120-82-1--------1.2 .. 4-Trich1orobenzene ___ _ 
91-20-3---------Naphtha1ene ________________ __ 
106-47-8--------4-Chloroaniline ___________ __ 
87-68-3---------Hexachlorobutadiene __________ _ 
59-50-7----------4-Ch 1 oro-3-Meth y 1 ph eno 1 ___ : 
91-57-6---------2-Methylnaphtha1ene __________ _ 
77-47-4---------Hexachlorocyclopentadiene __ : 
88-06-2----------2, fJ., 6-Tr i c h 1 orop h eno J ____ _ 
95-95-4----·--------2, -'L ::;-Tr i c h 1 orop h eno 1 ___ _ 
91-58-7--- -------~--Ch l oronap h tha 1 ene ______ _ 
88-74--4-----------;::!-N L i. roan i 1 i ne ___ _ 
131-11·-3--- ------Dime thy 1 ph th a 1 ate _______ _ 
208-96-8--------Arenaphthy1ene 
606-20-2--------2. 6-Dinitroto1uene 
99-0S"'-2--·-- -- -- -----·3-1'1 :' t: roc. n i 1 i Tie 
83--32--9----- --·-----t; c: P. TL-3 ph then e 

-----

FORM I SIJ-1 

53000 
53000 
53000 

.53000 
53000 
53000 
53000 
53000 

·53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 
53000 

130000 
53000 

130000 
53000 
53000 
53000 

130000 
53000 

5. 0 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALNBO 
~ Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: <soil/water> SOIL Lab Sample ID: 95122937 

Samp 1 e wt/vo 1: 1. 0 ( g/mL) G Lab Fi 1 e ID: 5122937 

Level: ( 1 ow/med > MED Date Received: 12/01/95 

r. Moisture: 6 decanted: <YIN) N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 12/28/95 

Inject~on Volume: 2. 0 ( uL > Dilution Factor: 

GPC C 1 eanup: < y /N) y pH: 8. 6 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

51-28-5---------2,4-Dinitrophenol ____________ __ 130000 
100-02-7--------4-Nitrophenol ________________ __ 130000 
132-64-9--------Dibenzofuran __________________ __ 53000 
121-14-2--------2,4-Dinitrotoluene __________ __ 53000 
84-66-2---------Diethylphthalate ______________ _ 53000 
7005-72-3-------4-Chlorophenyl-phenylether __ _ 53000 
86-73-7------~~-Fluorene ______________________ ~ 
100-01-6--------4-Nitroaniline ________________ _ 

53000 
130000 

534-52-1--------4,6-Dinitro-2-methylphenol ___ : 130000 
86-30-6-------~-N-Nitrosodiphenylamine (1) __ : 53000 
101-55-3--------4-Bromophenyl-phenylether ___ : 53000 
118-74-1--------Hexachlorobenzene ____________ _ 53000 
87-86-5-----~---Pentachlorophenol ____________ __ 130000 
85-01-8---------Phenanthrene __________________ __ 53000 
120-12-7--------Anthracene ____________________ __ 53000 
86-7 4-8--·-------c arb a z o 1 e ___________________ _ 53000 
84-74-2---------Di-n-Butylphthalate __________ _ 53000 
206-44-0--------Fluoranthene ______________ _ 53000 
129-00-0--------Pyrene _____________________ ___ 90000 
85-68-7---------Butylbenzylphthalate _______ __ 53000 
91-94-1---------3,3'-Dithlorobenzidine 53000 -------56-55-3---------Benzo<a>Anthracene __________ _ 53000 
218-01-9--------Chrysene _____________________ __ 53000 
117·-81-7--------b is< 2-Eth y 1 hex y 1 >Phthalate __ _ 53000 
117-84-0--·------·Di-n-Oc ty 1 Phthalate ____ : 53000 
205-99-2---·-----Benzo < b >Fl uoranth ene ____ _ 53000 
207-08--9--------Benzo( k >Fl uoranthene ______ _ 53000 
50-32-8---------·Ben z o (a) Pyrene ______ _ 77000 
193-39-5----------Indeno ( L 2, 3-cd >Pyrene ___ _ 23000 

' ·, 53-70-3---------Dibenz<a, hJAnthracene _ 53000 
~ 191-24-2--------Benzo(g, h, i )Perylene ______ : 56000 

------
1) -Cannot be separated from Diphenylamine 

5. 0 
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1F EPA SAf1PLE NO. 
SEMIVOLATILE ORGANICS AN~LYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ENVIROSYSTEMS Contract: 68-D4-0025 
ALNBO 

Lab Code: ENVSYS Case No 24253 SAS No. SDG No. : ALN74 

Matrix: (soil/water> SOIL 

Sample wt/vol: 1. 0 < g /mL > G 

Level: < 1 aw/med) r·lED 

7. Moisture: 6 decanted: <YIN> N 

Concentrated Extract Volume: 500.0 <uL) 

Injection Volume: 
'1. 

GPC Cleanup: ( y /N) y 

Number TICs found: 20 

CAS NUMBER 

2 O(uL) 

pH: 8.6 

COMPOUND NAME 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

RT EST. 

95122937 

5122937 

12/01/95 

12/08/95 

12/28/95 

5.0 

CONC. G 
:================ ============================'========~============='=====: 

1. UNKNOWN HYDROCARBON 15. 40 100000 J 
2. UNKNOWN 16. 55 21000 J 
3. UNKNOWN HYDROCARBON 16. 63 80000 J 
4. UN"5-NOl·JN HYDROCARBON 17. eo 260000 J 
5. UNKNOWN 18.83 53000 J 
6. UNKNOl.JN HYDROCARBON 18. 90 96000 J 
7. UNKNOWN 19. 15 110000 J 
8. UNKNOl.JN 19.83 170000 J 
9. .UNKNOl.JN HYDROCARBON 19. 97 74000 J 

10. UNKNOL.JN 20. 97 27000 J 
11. UNKNOWN 21.27 210000 J 
12. UNKNOWN 21. 88 380000 J 
13. UNKNOWN 22. 03 37000 J 
14. UNKNOl.JN 22. 23 32000 J 
15. UNKNOWN 22. 82 43000 J 
16. UNKNOWN HYDROCARBON 23. 77 27000 IJ 
17. :UNKNOWN 24. 65 80000 :J 
18. : UNKNOl.JN HYDROCARBON 26. 27 27000 IJ 
19. : UNKNOl.JN 28. 03 27000 IJ 
20. :UNKNOWN F'AH 29. 37 80000 \J 

---- -------·- -----

FORM I SV-TIC 3/90 

~-

·-· 
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10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN80 
Lab Name: ENVIROSYSTEMS Contract: 68040025 

Lab Code: ENVSYS Case No.: 24253 SAS No.: 

Matrix: (soi 1/water) SOIL 

Sample wt/vol: 

% Moisture: 6 

30.0 (g/mU G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 5000 

Injection Volume: 2.00 (ul) 

GPC Cleanup: (Y/N) Y pH: 8.6 

CuU 

SDG No.: ALN74 

Lab Sample ID: 95122937 

Lab File ID: 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Date Ana 1 y zed: 01/04/96 

Dilution Factor: 1. 00 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

I I 
I 319-84-6-----~--alpha-BHC I 1.8lu I I I I I 319-85-7--------beta-BHC 1.81U I 

I 319-86-8--------delta-BH I I I 1.81 u I 
I 58-89-9---------gamma-BHC (Lindane) 1. 8jU I 
I I I 
I 76-44-8---------Heptachlor I 1.81 u I 

309-00-2--------Aldrin I 1.8U I 
I 1024-57-3-------Heptachlor epox1de I 1.8 1U I I I I 
I 959-98-8--------Endosulfan I 1.8jU I . I I I 60-~l-1---------Dieldrin I 3.5 1U I 
I 72-55-9---------4.4'-DDE I 3.5,U I 
I 72-20-8---------Endrin I I I I 3.5 1U I 
I 33213-65-9------Endosulfan II 3.5jU I 

I I I I 72-54~8---------4.4'-DDD 3.5 1U I 
I 1031-07-8-------Endosulfan sulfate I 3.5,U I 

I 50-29-3---------4.4'-DDT I I I 3.5 1U I 
72-43-5---------Methoxychlor I 18 1U I 

I 3.5lu I 53494-70-5------Endrin ketone I I 
7421-36-3-------Endrin aldehyde I 3.5,U I 

I 5103-71-9-------alpha-Chlordane 1.8 1U I 
5103-74-2-------gamma-Chlordane I 1. 81U I 

I I 8001-35-2-------Toxaphene I 180 lu I 
12674-11-2------Aroclor-1016 I 35 IU I 
11104-28-2------Aroclor-1221 I 71 !u I I I 
11141-16-5------Aroclor-1232 I 35 IU I 
53469-21-9------Aroclor-1242 I 41 lp I I I I 
12672-29-6------Aroclor-1248 I 35 :u I 

I I 
11097-69-1------Aroclor-1254 25 lJ I 

I I 

11096-82-5------Aroclor-1260 I 35 IU I 
I I I I l __ l 

FORM I PEST 3/90 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

MAEW78 
Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-05-0063 
Lab Code: INCHvT Case-No.: 24253 SAS No.: SDG No.: MAEW78 
Matrix (soiljwater): SOIL Lab Sample ID: 280243 
Level (lowjmed): LOW Date Received: 12/01/95 
% Solids: 94.4 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 
-·~, .. 

7429-90-5 
7440_~36-0 

7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
744o-o2-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: GRAY 
Color After: YELL~o=w---

Comments: 

' 

Analyte Concentration c 
-Aluminum 4900 

Antimony- -0.44 u 
Arsenic - 4.4 - -Barium 46.2 -Beryllium 1.1 -Cadmium 0.06 u 
Calcium- 6900 
Chromium -0.52 B -Cobalt 0.50 B 
Copper= 2.0 B 
Iron 3840 -Lead 29.0 -Magnesium 2460 -Manganese 137 

ij Mercury 0.06 
Nickel - 3.5 B 
Potassium 695 B 
Selenium 0.73 u -Silver 0.16 u 
Sodium-- 7680 -Thallium 0.59 u 
Vanadium- 1.0 B -Zinc 55.0 -cyanide_ -

-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

E 
-N--
---

E ---
N ---
E 

-E--
---

E ---
E 

-E-
---

E ---E ---

E ---

M 

-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p -p 
-p 
-p 
-p 
-cv 

p -p 
-p 

p -p -p 
-p -p 
-

NR 

-
-
-
-
-
-
-
-
-

Texture: FINE 
Artifacts: 

ILM04.0 
U(Hi007 

,. \ 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

t' \ \ Name: 
ALN81 

ENVIROSYSTEMS Contract: 68-D4-0025 .,._,.,. 
Lao Code: ENVSYS Case No. : 24253 SAS No. : SDG No. : ALN74 /J) ~ 
Matrix: <soil/water> WATER Lab Sample ID: 

~-
95122938 ~ 

;:,;w Sample wt/vol: 1000 (g/mL> ML Lab Fi 1 e ID: s 122938 liV(5 . . 

Level: <low/med> LOW Date Received: 12/01/95 

r. Moisture: decanted: (Y/N) Date Extracted: 12/04/95 

Concentrated Extract Volume: 1000 <uL> Date Analyzed: 12/22/95 

Injection Volume: 2.0<uL> Dilution Factor: 
\ 

GPC Cleanup: <YIN> N pH: 12. 0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg> UG/L 

108-95-2--------Phenol ______________________ __ 93 
111-44-4--------bis(2-Chloroethyl>Ether ____ __ 100 

' 95-57-8---------2-Chlorophenol ______________ __ 100 
541-73-1--------1,3-Dichlorobenzene ________ __ 100 
106-46-7--------1.4-Dichlorobenzene ________ __ 100 
95-50-1---------1.2-Dichlorobenzene ____ __ 100 
95-48-7------~--2-Methylphenol ______________ __ 100 
108-60-1-----~--2,2'-oxybis(l-Chloropropane)_ 100 
106-44-5--------4-Methylphenol ______________ _ 42 
621-64-7-~------N-Nitroso-Di~n-Propylamine __ _ 100 
67-72-1---------Hexachloroethane _________ _ 100 
98-95-3---------Nitrobenzene ________________ __ 100 
78-59-1---------Isophorone __________________ __ 100 
88-75-5---------2-Nitrophenol _______________ _ 100 
105-67-9--------2,4-Dimethylphenol __________ _ 100 
111-91-1--------bis<2-Chloroethoxy>Methane __ _ 100 
120-83-2--------2,4-Dichlorophenol __________ _ 100 
120-82-1--------1,2,4-Trichlorobenzene ______ _ 100 
91-20-3---------Naphthalene ________________ _ 100 
106-47-8--------4-Chloroaniline ______________ _ 100 
87-68-3---------Hexachlorobutadiene ________ __ 100 
59-50-7---------4-Chloro-3-Methylphenol ____ __ 100 
91-57-6---------2-Methylnaphthalene ________ __ 100 
77-47-4---------Hexachlorocyclopentadiene __ __ 100 
88-06-2---------2,4,6-Trichlorophenol ______ __ 100 
95-95-4---------2,4.5-Trichlorophenol ______ __ 250 
91-58-7---------2-Chloronaphthalene ________ __ 100 
88-74-4---------2-Nitroaniline ______________ __ 250 
131-11-3--------Dimethylphthalate ____________ _ 100 
208-96-8--------Acenaphthylene ______________ __ 100 
606-20-2--------2,6-Dinitrotoluene __________ _ 100 
99-09-2---------3-Nitroaniline ______________ __ 250 
83-32-9---------Acenaphthene ________________ __ 100 

10.0 

G 

'"" lU 
IU 
lU 
u 
u 
u 
u 

"" u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-1 3/90 

4J.G 



.. 
. .-

1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENVIROSYSTEMS Contract: 68-D4-0025 

EPA SAMPLE NO. 

ALN81 

Lab Code: ENVSYS Case No. : 24253 SAS No. : SDG No. : ALN74 

Matrix: <soil/water) WATER Lab Sample ID: 95122938 

Sample wt/vol: 1000 (g/mL> ML Lab File ID: S122938 

Level: ( 1 ow/med > LOW Date Received: 12/01/95 

7. Moisture: decanted: <YIN> Date Extracted: 12/04/95 

Concentrated Extrai:t Volume: 1000 <uL> Date Analyzed: 12/22/95 

1 n j e c t i on Vo 1 u me : .o, 
\ 

GPC Cleanup: <YIN> N 

2. O<uL) Dilution Factor: 

pH: 12. 0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/L 

51-28-5---------2,4-Dinitrophenol ____________ _ 250 
100-02-7--------4-Nitrophenol ________________ _ 250 
132-64-9--------Dibenzofuran ________________ __ 100 
121-14-2--------2,4-Dinitrotoluene __________ __ 100 
84-66-2---------Diethylphthalate ____________ __ 100 
7005-72-3-------4-Chlorophenyl-phenylether __ _ 100 

• 86-73-7------7--Fluorene ______________________ _ 100 
100-01-6--------4-Nitroaniline ______________ __ 250 
534-52-1--------4,6-Dinitro-2-methylphenol ___ , 250 
86-30-6---------N-Nitrosodiphenylamine (1) ___ : 100 
101-55-3--------4-Bromophenyl-phenylether ____ : 100 
118-74-1--------Hexachlorobenzene ____________ _ 100 
87-86-5---------Pentachlorophenol ____________ _ 250 
85-01-8---------Phenanthrene ________________ __ 100 
120-12-7--------Anthracene __________________ __ 100 
86-74-8---------Carbazole ____________________ __ 100 
84-74-2------~--Di-n-Butylphthalate __________ _ 100 

' 206-44-0--------Fluoranthene ________________ __ 100 
129-00-0--------Pyrene ______________________ ~- 100 
85-68-7---------Butylbenzylphthalate ________ _ 100 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 100 
56-55-3---------Benzo<a>Anthracene __________ __ 100 
218-01-9---------Chrysene ____________ _ 100 
117-81-7--------bis(2-Ethylhexyl>Phthalate ___ : 100 
117-84-0--------Di-n-Dctyl Phthalate _____ _ 100 
205-99-2--------Benzo<b>Fluoranthene ________ _ 100 
207-08-9--------Benzo<k>Fluoranthene ________ _ 100 
50-32-8---------Benzo(a)Pyrene ______________ __ 100 
193-39-5--------Indeno(1,2,3-cd>Pyrene 100 
53-70-3---------Dibenz(a,h>Anthracene ______ __ 100 
191-24-2--------Benzo(g,h, i)Perylene ______ _ 100 

(1) -Cannot be separated from Diphenylamine 

10. 0 

G 

u 
u 
u 
u 
u 
u 
u 
u 
u 

.u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

:u 
:u 
:u 
:u 
:u 
:u 
:u 
:u 
:u 

/ .. , 

.. _, 

FORM I SV-2 3/90 41 ~· 



-I 
1F 

SEMIVOLATILE ORGANICS AN~LYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

~ Name: ENVIROSYSTEMS Contract: 68-D4-0025 

"-"' 

EPA SAMPLE NO. 

ALN81 

Lab Code: ENVSVS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: ( soi 1/water > WATER 

Sample wt/vol: 1000 (g/mL> ML 

Level: (low/med> LOW 

r. Moisture: decanted: <YIN> 

Concentrated Extract Volume: 1000 CuL> 

Injection Volume: 2. O(uL> 

' GPC Cleanup: <YIN> N pH: 12.0 

Number TICs round: 18 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Facto-r: 

CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/L 

RT EST. 

95122938 

S122938 

12/01/95 

12/04/95 

12/22/95 

10.0 

CONC. I G I 
I I 

I================ I============================:======== =============== -----1 -----1 
1. 21368-68-3 IBICYCL0[2. 2. 1JHEPTAN-2-0NE! I 10.33 50 .JN 

~--'; 2. 507-70-0 BORNEOL 10.65 40 .JN 

'-'3. 536-60-7 BENZENEMETHANOL1 4-<1-METHYL 10.83 50 .JN 
4. UNKNOWN 10.98 130 .J 
5. UNKNOWN 13. 17 120 .J 
6. UNKNOWN 13.95 40 .J 
7. UNKNOWN 14. 52 so .J 
9. UNKNOWN 18.22 210 .J 
9. UNKNOWN 19. 17 70 .J 

10. UNKNOWN 20.20 30 .J 
11. I UNKNOWN 21. 77 l so .J 
12. I UNKNOWN 22.43 80 .J 
13. I UNKNOWN 23. 40 I 140 .J 
14~ I UNKNOWN 23.90 320 .J 
15. I UNKNOWN 24. 32 550 .J 
16. :UNKNOWN 24.80 700 .J 
17. 1740-19-8 11-PHENANTHRENECARBOXYLIC ACI 25. 13 750 .JN 
18. :UNKNOWN 26. 38 270 t.J 

418 
FORM I SV-TIC 3/90 



10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN81 
Lab Name: ENVIROSYSTEMS 

Lab Code: ENVSYS Case No.: 24253 

Contract: 68040025 

SAS No.: SDG No.: ALN74 

Matrix: (soil/water) WATER 

Sample wtlvo l: 

% Moisture: 

1000 ( g/mL) ML 

decanted: (Y/N) 

Lab Sample ID: 95122938 

Lab File ID: 

Extraction: (SepF/Cont/Sonc) CONT 

Date Received: 12/01/95 

Date Extracted: 12/04/95 

Concentrated Extract Volume: 10000 (uL) Date Analyzed: 01/05/96 

Injection Volume: 2.00 (uL) Dilution Factor: 1. 00 

GPC Cleanup: (Y/N) N pH: 12.0 Sulfur Cleanup: (Y/N) N 

CAS NO. 

I 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) OG/L 

! 319-84-6--------alpha-BHC ______ _ 

i ~it~t~~ ~ ~ ~: ~ ~ ~~~f~~~~~,.....----------
1 58-89-9---------gamma-BHC (Lindane) ! 76-44-8-------- -Heptachlor ----
1 309-00-2--------Aldrin I 1024-57-3-------Heptachlor epox1de ___ _ 
1 959-98-8--------Endosulfan I _____ _ I 60-~7-1---------Dieldrin 
I 72-55-9---------4.4' -ODE _______ _ 
I 72-20-8---------Endrin 
1 33213-65~9----- -Endosu,...l f,....a-=-n-r.--.r------
1 72-54-8---------4.4'-000 
1 1031-07-8------ -Endosulf·-::-:an=--=-s~ulr::rf'="'atc-::e ___ _ 
I 50-29-3---------4 4'-DDT 
1 72-43-5-------- -Methoxyc,.hl,....,o_r _____ _ 
I 53494-70-5------Endrin ketone 
1 7421-36-3-------Endrin aldehy~de~~~~~~~====== ! 5103-71-9-------alpha-Chlordane ____ _ 
1 5103-74-2-------gamma-Chlordane ____ _ I 8001-35-2-------Toxaphene 
1 12674-11-2----- -Aroclor-1""'01"6 _____ _ 
I 11104-28-2------Aroclor-1221 
1 11141-16-5----- -Aroclor -1232============ 
! 53469-21-9---- --Aroclor-1242 _____ _ 
1 12672-29-6------Aroclor-1248 ! 11097 -69-l----- -Aroclor-1254 _____ _ 
1 11096-82-5----- -Aroclor-1260 _____ _ 
I ------

FORM I PEST 

Q 

3190 

,· - \ 

1088 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN82 
' Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: <soil/water> WATER Lab Sample ID: 95122939 

Sample wt/vol: 1000 (g/mL> ML Lab File ID: 5122939 

Level: C l ow/med > LOW Date Received: 12/01/95 

i. MoistuT'e: decanted: CY/N) Date Extracted: 12/04/95 

Concentrated Extract Volume: 50000 <uL> Date Analyzed: 12/22/95 

Injection Volume: 2. O<uL> Dilution FactoT': 50.0 
\ 

GPC Cleanup: <YIN> N pH: 7. 0 
CONCENTRATION UNITS: 

CAS NO. COMPOUND <ug/L or ug/Kg> UG/L G 

108-95-2--------Phenol ______________________ __ 25000 u 
111-44-4--------bis(2-Chloroethyl>Ether ____ __ 25000 u 
95-57-8---------2-Chlorophenol ______________ __ 25000 u 
541-73-1--------1,3-Dichlorobenzene ________ __ 25000 u 
106-46-7--------1,4-Dichlorobenzene ________ __ 25000 u 
95-50-1---------1,2-Dichlorobenzene ________ __ 25000 u 
95-48-7------~--2-Methylphenol ______________ _ 25000 u 
108-60-1--------2,2'-oxybis<1-Chloropropane>_ 25000 u 
106-44-5--------4-Methylphenol ________ ~-----
621-64-7--------N-Nitroso-Di-n-Propylamine ___ : 
67-72-1---------Hexachloroethane · · 

25000 u 
25000 u 
25000 u 

98-95-3---------Nitrobenzene ________________ __ 25000 u 
78-59-1---------Isophorone __________________ __ 25000 u 
88-75-5---------2-Nitrophenol ________________ _ 25000 u 
105-67-9--------2,4-Dimethylphenol __________ _ 25000 u 
111-91-1--------bis<2-Chloroethoxy>Methane ___ : 25000 u 
120-83-2--------2,4-Dichlorophenol __________ _ 25000 u 
120-82-1--------1.2,4-Trichlorobenzene ______ _ 25000 u 
91-20-3---------Naphthalene __________________ _ 25000 u 
106-47-8--------4-Chloroaniline ____________ __ 25000 u 
87-68-3---------Hexachlorobutadiene ________ __ 25000 u 

' 59-50-7---------4-Chloro-3-Methylphenol ____ __ 25000 'U 
91-57-6---------2-Methylnaphthalene ________ __ 25000 u 
77-47-4---------Hexachlorocyclopentadiene ____ 25000 u 
88-06-2---------2,4,6-Trichlorophenol ______ __ 25000 u 
95-95-4---------2,4,5-TT'ichlorophenol ______ __ 62000 u 
91-58-7---------2-Chloronaphthalene ________ __ 25000 u 
88-74-4---------2-Nitroaniline ______________ __ 62000 u 
131-11-3--------Dimethylphthalate __________ __ 25000 u 
208-96-8--------Acenaphthylene ______________ __ 25000 u 
606-20-2--------2,6-Dinitrotoluene __________ _ 25000 u 
99-09-2---------3-Nitroaniline ______________ __ 62000 u 
83-32-9---------Acenaphthene ________________ __ 25000 u 

FORM I SV-1 3/90 

.1 s ~i 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANA~YSIS DATA SHEET 

ALN82 
Lab Name: ENVIROSYSTEMS Cont~act: 68-04-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Mat~ix: <soil/water) L·JATER Lab Sample ID: 95122939 

Samp 1 e wt/vo 1: 1000 <glmL> ML Lab Fi 1 e ID: S122939 

Level: < 1 ow/med > LOW Date Received: 12/01/95 

I. Moisture: decanted: <YIN) Date Extracted: 12/04/95 

Concentrated Extract Volume: 50000 (uL> Date Analyzed: 12/22/95 

Injection Volume: 2.0<uL> Dilution Factor: 
\ 

GPC Cleanup: <YIN> N pH: 7.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/L 

51-28-5---------2,4-Dinitrophenol ____________ _ 
100-02-7--------4-Nitrophenol _______________ _ 
132-64-9--------Dibenzofuran ________________ __ 
121-14-2--------2.4-Dinitrotolu~ne __________ __ 
84-66-2---------Diethylphthalate ____________ _ 
7005-72-3-------4-Chlorophenyl-phenylether ___ , 
86-73-7-------~-Fluorene ______________________ _ 
100-01-6------·--4-Ni troani 1 ine _____________ __ 
534-52-1--------4,6-Dinitro-2-methylphenol ___ : 
86-30-6---------N-Nitrosodiphenylamine <1> ___ : 
101-55-3-------~4-Bromophenyi-phenylether ____ : 
118-74-1--------Hexachlorobenzene ____________ _ 
87-86-5---------Pentachlorophenol ____________ _ 
85-01-8---------Phenanthrene ________________ __ 
120-12-7--------Anthracene ______________ . ______ _ 
86-74-8---------Carbazole ____________________ __ 
84-74-2---------Di~n-Butylphthalate __________ _ 
206-44-0--------Fluoranthene ________________ __ 
129-00-0--------Pyrene ________________________ _ 
85-68-7---------Butylbenzylphthalate ________ _ 
91-94-1---------3, 3'-Dichlorobenzidine ----56-55-3---------Benzo(a)Anthracene __________ __ 
218--0 1-9--------c h r y sene----------------
117-81-7--------bis<2-Ethylhexyl>Phthalate __ : 
117-84-0--------Di-n-Octyl Phthalate ________ _ 
205-99-2--------Benzo(b)Fluoranthene _____ _ 
207-08-9--------Benzo<k>Fluoranthene ________ __ 
50-32-8---------Benzo<a>Pyrene ______________ __ 
193-39-5--------Indeno(1,2,3-cd)Pyrene ______ _ 
53-70-3---------Dibenz(a, h>Anthracene ______ __ 
191-24-2--------Benzo(g, h, i)Perylene ________ _ 

1) -Cannot be separated from Diphenylamine 

FORM I SV-2 

62000 
62000 
25000 
25000 
25000 
25000 
25000 
62000 
62000 
25000 
25000 
25000 
62000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 
25000 

50. 0 

G 
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u 
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u 
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u 
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'U 
u 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

if~-. Name: ENVIROSYSTEMS 

'-" 
Contract: 68-D4-0025 

ALN82 

Lao Code: ENVSVS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: <soil/water> WATER Lab Sample ID: 95122939 

Samp 1 e wt/vo 1: 1000 Cg/mL> ML Lab File ID: S122939 

Level: < 1 ow/med > LOW Date Received: 12/01/95 

:r. Moisture: decanted: <YIN> Date Extracted: 12/04/95 

Concentrated Extract Volume: 50000 <uL> Date Analyzed: 12/22/95 

Injection Volume: 2. O(uL> Dilution Factor: 50. 0 
'1. 

GPC Cleanup: <YIN> N pH: 7. 0 

CONCENTRATION UNITS: 
Number TICs found: 9 Cug/L or ug/Kg> UG/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. G 

:================ ============================:======== ===========~=1=====1 
1. r \2. 

~· 
4. 
5. 
6. 
7. 
8. 
9. 

f . 
w 

UNKN,OWN ALKYLBENZENE 
UNKNOWN SILANE 
UNKNOWN SILANE 
UNKNOWN SILANE 
UNKNOWN SILANE 
UNKNOWN SILANE 
UNKNOWN SILANE 
UNKNOWN SILANE I 

I 

UNKNOWN 

FORM I SV-TIC 

6. 42 12000 lJ 
13. 73 32000 IJ 
14. 12 45000 IJ 
14. 20 70000 IJ 
14.37· 25000 IJ 
14. 50 32000 IJ 
15.07 1300000 IJ 
17. 08 12000 IJ. 
18.35 22000 IJ 

455 

3/90 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN82 
Lab Name: ENVIROSYSTEMS 

Lab Code: ENVSYS Case No.: 24253 

Contract: 68D40025 

SAS No.: SDG No.: ALN74 

Matrix: (soil/water) WATER 

Sample wt/vol: 

% Moisture: 

1000 (g/mL) ML 

decanted: (YIN) 

Lab Sample ID: 95122939 

Lab File ID: 

Extraction: (SepF/Cont/Sonc) CONT 

Date Received: 12/01/95 

Date Extracted: 12/04/95 

Concentrated Extract Volume: 50000 (uL) Date Analyzed: 01/05/96 

Injection Volume: 2.00 (ul) Dilution Factor: 1.00 

GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

319-84-6--------alpha-BHC 0.25!u 
319-85-7--------beta-BHC 0.25I'U 
319-86-8--------delta-BH 0.25 1U 
58-89-9---------garm~a-BHC (Lindane) 0.251'U 
76-44-8---------Heptachlor 0.25 U 
309-00-2--------Aldrin 0.25 U 
1024-57-3-------Heptachlor epox1de 0.25 1U 
959-98-8--------Endosulfan I 0.25,1U 
60-~7-1---------Dieldrin 0.50 U 
72-55-9---------4.4'-DDE 0.50\U 
72-20-8---------Endrin 0.50 1U 
33213-65-9------Endosulfan II 0.50jU 
72-54-8---------4 4'-DDD 0.50 1U 
1031-07-8-------Endosulfan sulfate 0.50JU 
50-29-3---------4.4'-DDT 0.50 1 U 
72-43-5---------Methoxychlor 2.5jU 
53494-70-5------Endrin ketone 0.50 1U 
7421-36-3-------Endrin aldehyde 0.50jU 
5103-71-9-------alpha-Chlordane 0.25 1U 
5103-74-2-------gamma-Chlordane 0.25iU 
8001-35-2-------Toxaphene 25 IU 
12674-11-2----- -Aroclor-1016 ______ 1 5. 0 I U 
11104-28-2------Aroclor-1221 1 10 IU 
11141-16-5------Aroclor-1232 .J S.OjU 
53469-21-9------Aroclor-1242 1 S.O,U 
12672-29-6------Aroclor-1248 1 S.OIU 
11097-69-1------Aroclor-1254 i 5.01U 

0 

11096-82-S-- ---.A.roclor-1260 J 5 OJU I 
---------------------'-----'---' 

FORM I PEST 3/90 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

MAEW80 
Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-D5-0063 
Lab Code: INCHVT Case-No.: 24253 SAS No.: SDG No.: MAEW78 
Matrix (soil/water): WATER Lab Sample ID: 280245 
Level (lowjmed}: LOW Date Received: 12/01/95 
% Solids: 0.0 

Concentration Units (ug/L or mgfkg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: WHITE 
Color After: COLORLESS 

c_c--.ments: 
( ' 

Analyte Concentration c 
-

Alum~num 220 
Antimony- ij 2.2 
Arsenic - 2.1 u 
Barium 13.1 B 
BerylliUm 0.20 u 
Cadmium 0.30 u 
Calcium- 26400 
Chromium 2.0 B -Cobalt 1.0 u 
Copper= 4.4 B 
Iron 63.7 B 
Lead 1.8 B 
Magnes~um 7240 
Manganese 1.6 B 
Mercury 0.10 u 
Nickel- 1.2 B 
PotassiWii 790 B 
Selenium 3.7 u 
silver - 0.97 B 
Sodium-- 12800 
Thallium 3.0 u 
Vanadium- 1.1 B 
Zinc - 21.1 -Cyanide_ -

-
-
-
-
-
-
-
-
-

Clarity Before: OPAQUE 
Clarity After: CLEAR 

FORM I - IN 

Q M 

-p 
-p 
-p 
-p 

p-
p-
-p 
-p 

p-
-p -p -p 

p-
p-
cV 
p 
p-
-N p --- p-

E p-
--- -p 

-p -p 
NR: 
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



113 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN83 
Lab Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: (so i 1 /water) WATER Lab Sample ID: 95122940 

Sample wt/vol: 1000 (g/mL> ML Lab File ID: S122940 

Level: < 1 ow/med) LOW Date Received: 12/01/95 

r. Moisture: decanted: (Y/N) Date Extracted: 12/04/95 

Concentrated Extract Volume: 1000 <uL> Date Analyzed: 12/22/95 

Injection Volume: 2. Q(uL) Dilution Factor: 1.0 

' 
GPC Cleanup: (Y/N) N pH: 7. 0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND <ug/L or ug/Kg> UG/L G 

1 08-95-2---------P hen o 1 ____________ _ 10 :u 
111-44-4--------bis(2-Chloroethyl>Ether ___ __ 10 :u 
95-57-8---------2-Chlorophenol _____________ __ 10 :u 
541-73-1--------1,3-Dichlorobenzene _________ _ 10 :u 
106-46-7--------1,4-Dichlorobenzene _________ _ 10 u ( 
95-50-1---------1,2-Dichlorobenzene _________ _ 10 u 
95-48-7------..,--2-Methylphenol _______ _ 10 u 
108-60-1--------2,2'-oxybis(1-Chloropropane>_ 10 u 

' 106-44-5--------4-Methylphenol __________ __ 10 u 
621-64-7--------N-Nitroso-Di-n-Propylamine __ : 10 u 
67-72-1---------Hexachloroethane __________ __ 10 u 
98-95-3---------Nitrobenzene ____________ _ 10 u 
78-59-1---------Isophorone ______________ _ 10 u 
88-75-5---------2-Nitrophenol ___________ _ 10 :u 
105-67-9--------2,4-Dimethylphenol __________ _ 10 :u 
111-91-1--~-----bis(2-Chloroethoxy>Methane __ 10 :u 
120-83-2--------2,4-Dichlorophenol _________ __ 10 :u 
120-82-1--------1,2.4-Trichlorobenzene ____ _ 10 :u 
91-20-3---------Naphthalene _____________ _ 10 :u 
106-47-8--------4-Chloroaniline _____________ _ 10 :u 
87-68-3---------Hexachlorobutadiene ________ _ 10 :u 
59-50-7---------4-Chloro-3-Methylphenol ____ _ 10 :u 

, 91-57-6---------2-Methylnaphthalene __________ _ 10 :u 
77-47-4---------Hexachlorocyclopentadiene __ __ 10 lU 
88-06-2----------2,4, 6-T-pichlo-pophenol ___ _ 10 :u 
95-95--4---------2,4, 5-Trichlorophenol ___ _ 25 u 
91-58-7---------2-Chloronaphthalene ________ _ 10 u 
88-74-4---------2-Nitroaniline ____________ _ 25 u 
131-11-3--------Dimethylphthalate ___________ _ 10 u 
208-96-8--------Acenaphthylene ____________ _ 10 u 
606-20-2--------2,6-Dinitrotoluene ________ _ 10 u 
99-09-2--·-------3-Ni tr oan i 1 i ne __________ __ 25 u 
83-32-9---------Acenaphthene ________ _ 10 u 

FORM I SV-1 3/90 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN83 
'-' Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: <so :i 1 /water) 1.-JATER Lab Sample ID: 95122940 

Sample wt/vol: 1000 (g/mL> ML Lab File ID: Sl22940 

Level: <low/med> LOW Date Received: 12/01/95 

r. Moisture: decanted: <YIN) Date Extracted: 12/04/95 

Concentl'ated Extract Vo 1 ume: 1000 < uL > Date Analyzed: 12/22/95 

Inject~on Volume: 2.0<uL> Dilution Factor: 1.0 

GPC Cleanup: < Y /N) N pH: 7.0 

I 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/L 

51-28-5---------2,4-Dinitrophenol ____________ _ 
100-02-7--------4-Nitrophenol ________ ~~-----
132-64-9--------Dibenzoful'an ________________ __ 
121-14-2--------2,4-Dinitrotoluene __________ __ 
84-66-2---------Diethylphthalate ____________ __ 

• 7005-72-3-------4-Chlorophenyl-phenylether __ 
86-73-7------~--Fluorene ______________________ _ 
100-01-6--------4-Nitroaniline _________ _ 
534-52-1--------4,6-Dinitro-2-methylphenol __ 
86-30-6---------N-Ni trosod i phe.ny !amine ( 1 ) __ 
101-55-3--------4-Bromophenyl-phenylether __ __ 
118-74-1----·----Hexach 1 orobenzene ______ _ 
87-86-5---------Pentachlorophenol ___________ _ 
85-01-B---------Phenanthrene _____________ __ 
120-12-7--------Anthracene _______ ~----------
86-74-B---------Carbazole ___________________ __ 
84-74-2---------Di-n-Butylphthalate __________ _ 
206-44-0--------Fluoranthene ____________ __ 
129-00-0--------Pyrene ______________________ __ 
85-68-7---------Butylbenzylphthalate ________ __ 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 
56-55-3---------Benzo<a>Anthracene _______ _ 
218-0l-9--------Chrysene ______________________ _ 
117-81-7--------bis<2-E~hylhexyl>Phthalate ___ : 
117-84-0--------Di-n-Octyl Phthalate _______ _ 

• 205-99-2--------Benzo<b>Fluoranthene ________ _ 
207-08-9--------Benzo<k>Fluoranthene ________ _ 
50-32-8---------Benzo<a>Pyrene ______________ __ 
193-39-5--------Indeno<1,2,3-cd>Pyrene ______ _ 
53-70-3---------Dibenz(a,h>Anthracene ______ __ 
191-24-2--------Benzo(g,h, i>Perylene _______ __ 

1> -Cannot be separated from Diphenylamine 

25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

G 

u 
u 
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u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

.u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

:u 
:u 

FORM I SV-2 3/90 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ALNB3 

Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: <soil/water> WATER Lab Sample ID: 95122940 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S122940 

Level: (low/med> LOW Date Received: 12/01/95 

1. Moisture: decanted: <YIN> Date Extracted: 12/04/95 

Concentrated Extract Vo 1 ume: 1000 (UL) Date Analyzed: 12/22/95 

Injection Volume: 2. O<uL> Dilution Factor: 1.0 
\ 

GPC Cleanup: ( Y /N) N pH: 7.0 

CONCENTRATION UNITS: 
Number TICs found: 0 Cug/L or ug/Kg) UG/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. G 
:================:============================:========:=============:=====: 

FORM I SV-TIC 3/90 

477 



r 

,/""'... 

i 1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENVIROSYSTEMS 

Lab Code: ENVSYS Case No. : 24253 

Contract: 68D40025 

SAS No.: 

EPA SAMPLE NO. 

ALNBJ 

SDG No. : .A.LN7 4 

Matrix: (soil/water) WATER 

Sample wt/vo 1 : 

% Moisture: 

1000 (g/mL) ML 

decanted: ( Y /N) 

Lab Sample ID: 95122940 

Lab File ID: 

Extraction: (SepF/Cont/Sonc) CONT 

Date Received: 12/01/95 

Date Extracted: 12/04/95 

Concentrated Extract Volume: 10000 (uL) Date Analyzed: 01/05/96 

I~ectioo ~l~e: 2.00 (~) Dilution Factor: 1. 00 

GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6------- -alpha-SHC. ____________ _ 
319-85-7------ --beta-BHC . ....--------
319-86-8--------delta-BH 
58-89-9-------- -garrrna -BHC;.-,-(r-:Li'"""=n~aa~n-=-e') -----
76-44-8---------Heptachlor _______ _ 
309-00-2--------Aldrin 
1024-57-3------ -Heptac.r:-hr:lo=r-=e=po=x=,~ae::-----
959-98-8--------Endosulfan I 
60-57-1-------- -Dieldrin ----------
72-55-9---------4 4' -DOE. ______ _ 
72-20-8---------Endrin 
33213-65-9----- -Endosu,..,lf~a-=-n-.I'TI------..,.--
72-54-8~--------4 ·4· -ODD 
1031-07-8------ -Endosul f·-an-s~ul"'f~at,.-e ____ _ 
50-29-3---------4 4. -DDT 
72-43-5-------- -MethoxycT:"hlr::o-r ______ _ 
53494-70-5------Endrin ketone 
7421-36-3----- --Endrin aldehyd ...... e _____ _ 
5103-71-9------ -alpha-Chlordane ______ _ 
5103-74-2------ -garrrna-Chlordane ______ _ 
8001-35-2-------Toxaphene.,.......,. _______ _ 
12674-11-2------Aroclor-1016 
11104-28-2----- -Aroclor-1221 _______ _ 
11141-16-5------Aroclor-1232 
53469-21-9----- -Aroclor-1242 _______ _ 
12672-29-6----- -Aroclor-1248 _____ ~--
11097 -69-1----- -Aroclor-1254 ________ _ 
11096-82-5------Aroclor-1260 --------

o.o5o/u 
0.050jU o.oso,u 
0.0501U o.oso,u 
0.050 u 
0.050 u 
0.050 u 
0.10 1U 
O.lOIU 
O.lO,U 
O.lOIU 
o.1o

1
u 

0.10
1 
u I 

O.lO,U I 

0.50'IU '! 
0.10 u 
0.10 u ,: 

0.050 u 1 

o.o5o u 1 
5.0 U 1 

l.OU I 
2. 0 U 1 

1. o u I 
l.OU I 
l_ 0 U I 

1. 0 u ! 
1. o u I 

I I ------------------------------------------1--_l 
FORM I PEST 3/90 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

MAEW81 
Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-D5-0063 
Lab Code: INCHvT Case No.: 24253 SAS No.: SDG No.: MAEW78 
Matrix (soil/water): WATER Lab Sample ID: 280246 
Level (lowfmed): LOW Date Received: 12/01/95 
% Solids: 0.0 

Concentration Units (ugfL or mgfkg dry weight): UG/L_ 

CAS No. 
-.~· 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

i 

Analyte Concentration c 
-Aluminum 18.0 B 

Antimony_ 2.2 u 
Arsenic 2.2 B -Barium 3.4 B 
Beryllium 0.20 u 
Cadmium 0.30 u 
Calcium- 5590 
Chromium 

-
0.67 B -Cobalt 1.0 u --Copper __ 1.5 B; 

I 
Iron 677 I -
Lead 1.5 u 
Magnesium 1430 a! 
Manganese 16.2 -Mercury_ 0.14 B 
Nickel 1.2 B 
Potassium 805 B 
Selenium 3.7 u --Silver 1.5 B 
Sodium-- 13800 -
Thallium 3.0 u 
Vanadium- 1.2 B -Zinc 2.3 B 
Cyan1de_ -

-
-
-
i-

-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

FORM I - IN 

Q M 

-p 
-p -p 
-p 
-p 
-p 
-p -p 
-p 

p-
-p 
-p 

p-
-p 
-cv 

p 
-p 
-

N p --- -p 
-E p --- -p -p -p 

NR 
-
-
-
-
-
-
-
-
-

Texture: 
Artifacts: 

ILM04.0 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

b Name: ENVIROSYSTEMS 
'-" 

Lab Code: ENVSVS Case No. : 24253 

Contract: 68-D4-0025 

SAS No. 

ALN84 

SDG No. : ALN74 

Matrix: (soil/water> SOIL Lab Sample ID: 95122941 

Samp 1 e wt/vo 1: 1. 0 < g/mL> G Lab File ID: S122941R 

Level: <low/med) MED Date Received: 12/01/95 

X Moisture: 54 decanted: (Y/N) N Date Extracted: 12/31/95 

Concentrated Extract Volume: 500. 0 <uL> Date Analyzed: 01/03/96 

Injection Volume: 

' 
GPC Cleanup: CY/N) Y 

2.0<uL> Dilution Factor: 

pH: 8. 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg> UG/KG 

108-95-2--------Phenol ________________________ _ 22000 
111-44-4--------bis(2-Chloroethyl>Ether ____ __ 22000 
95-57-8---------2-Chlorophenol ______________ __ 22000 
541-73-1--------1,3-Dichlorobenzene __________ _ 17000 
106-46-7--------1,4-Dichlorobenzene __________ _ 67000 
95-50-1---------1,2-Dichlorobenzene __________ _ 22000 
95-48-7------~--2-Methylphenol ______________ _ 22000 
108-60-1-----~--2,2'-oxybis<1-Chloropropane>_ 22000 
106-44-5--------4-Methylphenol ______________ __ 22000 
621-64-7--------N-Nit~oso-Di-n-Propylamine ___ : 22000 
67-72-1---------Hexachloroethane ____________ __ 22000 
98-95-3---------Nitrobenzene _______________ __ 22000 
78-59-1---------Isophorone __________________ __ 22000 
88-75-5---------2-Nit~ophenol _______________ _ 22000 
105-67-9--------2,4-Dimethylphenol __________ _ 22000 
111-91-1--------bis<2-Chloroethoxy>Methane ___ : 22000 
120-83-2--------2,4-Dichlorophenol __________ __ 22000 
120-82-1--------1,2,4-Trichlorobenzene ______ _ 22000 
91-20-3---------Naphthalene __________________ _ 
106-47-B--------4-Chloroaniline ______________ _ 

22000 
22000 

87-68-3---------Hexachlorobutadiene __________ _ 22000 
59-50-7·---------4-Ch 1 oro-3-Methy lphenol ____ _ 22000 
91-57-6---------2-Methylnaphthalene ________ __ 22000 
77-47-4---------Hexachlorocyclopentadiene __ 22000 
88-06-2---------2,4,6-Trichlorophenol ______ __ 22000 
95-95-4---------2,4,5-Trichlorophenol ______ _ 54000 
91-58-7----·-----2-Ch 1 oronaph tha 1 ene _________ _ 22000 
88-74-4---------2-Nitroaniline ______________ __ 54000 
131-11-3--------Dimethylphthalate __________ __ 22000 
208-96-8--------Acenaphthylene ______________ __ 22000 
606-20-2--------2,6-Dinitrotoluene __________ __ 22000 
99-09-2---------3-Nitroaniline ______________ __ 54000 
83-32-9---------Acenaphthene ________________ __ 22000 

1.0 

G 

u 
u 
u 
.J 

u 
u 
u 
u 
u 

'U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

'U 
u 
u 
u 
u 
u 

.u 
:u 
IU 
:u 
--FORM I SV-1 3/90 

483 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN84 
Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. : SDG No. : ALN74 

Matrix: (soil/water> SOIL Lab Sample ID: 95122941 

Sample wt/vol: 1. 0 ( g /mL > G Lab File ID: S122941R 

Level: (low/med> MED Date Received: 12/01/95 

/. Moisture: 54 decanted: ( Y /N) N Date Extracted: 12/31/95 

Con centra ted Extract Vo 1 ume: 500. 0 <uL> Date Analyzed: 01/03/96 

Injection Volume: _ 2. O<uL> Dilution Factor: 

' GPC C 1 eanup: ( y /N) y pH: 8. 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

l 51-28-5---------2,4-Dinitrophenol ____________ _ 54000 
100-02--7--------4-Nitrophenol ________ _ 54000 
132-64-9--------Dibenzofuran ______________ __ 22000 
121--14-2--------2, 4-Di ni trotoluene ______ _ 22000 
84-66-2---------Diethylphthalate __________ _ 22000 
7005-72-3-------4-Chlorophenyl-phenylether __ 22000 
86-73-7---------Fluorene _____________________ _ 22000 
100-01-6-----_;--4-Nitroaniline ------------- 54000 
534-52-1--------4,6-Dinitro-2-methylphenol __ 54000 
86·-30-6---------N-Nitrosodiphenylamine < 1 > __ 22000 
101-55-3--------4-Bromophenyl-phenylether __ __ 22000 
118-74-1--------Hexachlorobenzene ___________ _ 22000 
87-86-5---------Pentachlorophenol ________ _ 54000 
85-01-8---------Phenanthrene ______________ _ 13000 
120-12-7--------Anthracene ________________ _ 22000 
86-7 4-8---------c a,, b a z o 1 e ______________ _ 22000 

• 84-74-2---------Di-n-Butylphthalate ______ _ 22000 
206-44-0--------Fluoranthene ______________ __ 18000 
129-00-0--------Pyrene _____________________ _ 15000 
85-68-7---------Butylbenzylphthalate ________ _ 22000 
91-94-1-·--------3, 3 '-Di c h 1 orob enz i dine _____ _ 22000 
56-55-3----------Ben z o <a> Anthracene ________ _ 13000 
218-01-9--------Chrysene 6800 
117-81-7---------b is ( 2-Eth y 1 hex y 1) Phthalate __ 19000 
117-84-0---·-------Di --n-Oc ty 1 Phthalate ____ _ 22000 
205-99-2---------Ben z o ( b >Fl uoranth ene _____ _ 7400 
207-08-9--------Benzo(k)Fluoranthene ______ _ 22000 
50-32-8---------Benzo(a)Pyrene _____________ __ 22000 
193-39-5--------Indeno<1,2,3-cd)Pyrene _____ _ 22000 
53-70-3---------Dibenz(a, h)Anthracene _______ _ 22000 
191-24-2--------Benzo(g, h, i>Perylene ________ _ 22000 

1.0 

G 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JX 
u 
u 

'U 
JX 
J 
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u 
J 
J 
J 
u 
J 
u 
u 
u 
u 
u 
---

... 

1) -Cannot be separated from Diphenylamine ... ....-

FORM I SV-2 3/90 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Name: ENVIROSYSTEMS ,_, Contract: 68-04-0025 
ALN84 

Lab Code: ENVSYS Case No. : 24253 SAS No. : SDG No. : ALN74 

Matrix: <so i 1/water > SOIL 

Sample wt/vol: 1. 0 ( g/mL > G 

Level: <low/med> MED 

1. Moisture: 54 decanted: <YIN> N 

Conc~ntrated Extract Volume: 500.0 <uL> 

Inject~on Volume: 2.0<uL> 

GPC Cleanup: <yIN> y pH: 8. 1 

Number TICs found: 20 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 95122941 

Lab File ID: S122941R 

Date Received: 12/01/95 

Date Extracted: 12/31/95 

Date Analyzed: 01/03/96 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg> UG/KG 

RT EST. 

1.0 

CONC. G 

:================·============================'======== ============== -----· -----' 
I 1. UNKNOWN PCB 17.25 100000 J I 

··------~ c;. UNKNOWN PCB 18.08 87000 J 
~3. UNKNOWN PCB 18.23 150000 J 

4. UNKNOWN PCB 19. 18 I 350000 J 
5. UNKNOWN PCB 19.60. 120000 J 
6. UNKNOWN PCB 19.97 100000 J 
7. UNKNOWN PCB 20.20 300000 J 
8. UNKNOWN PCB 20. 40 110000 J 
9. UNKNOWN PCB 20. 57 63000 J 

10. UNKNOWN PCB 20. 90 200000 J 
11. UNKNOWN PCB 21.00 100000 J 
12. UNKNOWN PCB 21. 33 120000 .J 
13. UNKNOWN PCB 21. 58 I 67000 J 
14. UNKNOI-JN PCB 22. 13 98000 J· 
15. UNKNOWN PCB 22. 23 96000 J 
16. UNKNOWN PCB 22. 55 100000 J 
17. UNKNOWN PCB 22. 67 110000 J 
18. UNKNOWN PCB 22. 77 61000 ,J 
19. UNKNOWN PCB 23. 42 110000 l.J 
20. UNKNOWN PCB 23. 90 120000 IJ 

FORM I SV-TIC 3/90 

480 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN84RE 
Lab Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No. 24253 BAS No. SDG No. : ALN74 

Matrix: <soil/water> SOIL Lab Samp 1 e ID: 95122941 

Sample wt/vol: 1. 0 < g/mL > G Lab Fi 1 e lD: S122941RE 

Level: ( 1 ow/med > MED Date Received: 12/01/95 

:r. Moisture: 54 decanted: <YIN> N Date Extracted: 12/31/95 

Concentrated Extract Volume: 500.0 <uL> Date Analyzed: 01/03/96 

Injection Volume: 
\ 

2. O<uL) Dilution Factor: 

GPC Cleanup: < y /N) y pH: 8. 1 

CAS NO. CONPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

108-95-2--------Phenol ________________________ _ 22000 
111-44-4--------bis<2-Chloroethyl>Ether ____ __ 22000 
95-57-8---------2-Chlorophenol ______________ __ 22000 
541-73-~--------1,3-Dichlorobenzene _________ _ :18000 
106-46-7--------1,4-Dichlorobenzene _________ _ 67000 
95-50-1---------1,2-Dichlorobenzene __________ _ 22000 
95-48-7-------~-2-Methylpheno1 ______________ __ 22000 
108-60-1-----~--2,2'-oxybis(1-Chloropropane>_: 22000 
106·-44-5--------4-Meth y 1 ph eno 1 __________ __ 22000 
621-64-7--------N-Nitroso-Di-n-Propylamine __ : 22000 
67-72·-1---------Hexach 1 oro ethane ______ _ 22000 
98-95-3---------Nitrobenzene _____________ __ 22000 
78-59-1---------Isophorone _________________ __ 22000 
88-75-5---------2-Nitrophenol ______________ , 22000 
105-67-9--------2,4-Dimethylpheno1 ________ __ 22000 
111-91-1--------bis<2-Chloroethoxy>Methane ___ : 22000 
120-83-2--------2,4-Dichlorophenol _______ __ 22000 
120-82-1---~----1,2,4-Trichlorobenzene _____ _ 6600 
91-20-3---------Naphthalene _________________ __ 22000 
106-47-8--------4-Chloroaniline ______________ _ 22000 
87-68-3---------Hexachlorobutadiene 22000 
59-50-7------·---4-Ch 1 oro-3-Methy lphenol __ _ 22000 
91-57-6----·-----2-!'lethy 1 naphtha! ene _____ _ 22000 
77-47-·4--------·-He xac h 1 orocy c 1 op entad i ene __ , 22000 
88-06-2-----·-·----2, 4, 6-Trichlorophenol ___ _ 22000 
95-95-4---------2,4, 5-Trichlorophenol _____ __ 54000 
91-58-7----------2-Ch 1 oronaph thalene _____ _ 22000 
88-74-4---------2-Nitroaniline 54000 ---------------131-11-3--------Dimethylphthalate __________ _ 22000 
208-96-8--------Acenaphth~lene ______________ __ 22000 
606-20-2--------2,6-Dinitrotoluene 22000 -----99-09-2---------3-Nitroaniline _______________ __ 54000 
83-32-9-------·--Ac enap h th ene ____________ _ 22000 

1.0 
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1C EPA SAMPLE NO. 
S~MIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Name: ENVIROSYSTEMS ,_,., 
Lab Code: ENVSYS Case No. : 24253 

Contract: 68-04-0025 

SAS No.: 

ALN84RE 

SDG No. : ALN74 

Matrix: (soil/water) SOIL Lab Sample ID: 95122941 

Sample wt/vol: 1. 0 ( g/mL > G Lab File ID: S122941RE 

Level: (low/med) MED Date Received: 12/01/95 

r. Moisture: 54 decanted: <YIN> N Date Extracted: 12/31/95 

Concentrated Extract Volume: 500.0 <uL> Date Analyzed: 01/03/96 

Injection Volume: 
'\ 

GPC Cleanup: (Y/N) Y 

2. O<uL> Dilution Factor: 

pH: 8. 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

,.\ 
~ 

51-28-5---------2,4-Dinitrophenol ____________ _ 
100-02-7--------4-Nitrophenol ________________ _ 
132-64-9--------Dibenzofuran ________________ __ 
121-14-2--------2,4-Dinitrotoluene __________ __ 
84-66-2---------Diethylphthalate ____________ _ 
7005-72-3-------4-Chlorophenyl-phenylether __ _ 
86-73-7------~--Fluorene ______________________ _ 
100-01-6-----~--4-Nitroaniline ----------------
534-52-l--------4,6-Dinitro-2-methylphenol ___ : 
86-30-6~--------N-Nitrosodiphenylamine <1> ___ 1 
101-55-3--------4-Bromophenyl-phenylether __ __ 
118-74-1--------Hexachlorobenzene ____________ _ 
87-86-5---------Pentachlorophenol ____________ _ 
85-01-8---------Phenanthrene ________________ __ 
120-12-7--------Anthracene ____________________ _ 
86-74-8---------Carbazole ____________________ __ 
84-74-2---------Di-n-Butylphthalate __________ _ 
206-44-0--------Fluoranthene ________________ __ 
129-00-0--------Pyrene ________________________ _ 
85-68-7---------Butylbenzylphthalate ________ __ 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 
56-55-3---------Benzo<a>Anthracene ________ _ 
218-01-9--------Chrysene __________________ __ 
117-81-7--·------b is ( 2-Eth y 1 hex y 1 >Phthalate __ _ 
117-84-0--------Di-n-Octyl Phthalate 

' 205-99-2---------Benzo<b >Fluoranthene _____ _ 
207-08-9-------·--Ben z o ( k) Fl uoranth ene _____ _ 
50-32-8---------Benzo(a)Pyrene ______________ __ 
193-39-5--------Indeno(1,2,3-cd>Pyrene ______ _ 
53-70-3----------DibP.nz (a, h )Anthracene ___ _ 
191-24-2--------Benzo(g, h, i>Perylene ________ __ 

1> -Cannot be separated from Diphenylamine 

FORM I SV-2 

54000 
54000 
22000 
22000 
22000 
22000 
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1F 
SEMIVOLATILE ORGANICS ANA~YSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

ALN84RE 
Lab Name: ENVIROSYSTEMS Contract: 68-D4-0025 ________ II 

Lab Code: ENVSYS Case No. : 24253 SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vo 1: 1. 0 < g /mL) G 

Level: <low/med) MED 

7. Moisture: 54 decanted: CY/N) N 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: 
... 

-· 
' 

GPC Cleanup: < y /N) y 

2. 0 < uL) 

pH: 8. 1 

SDG No. : ALN74 

Lab Sample ID: 95122941 

Lab File ID: S122941RE 

Date Received: 12/01/95 

Date Extracted: 12/31/95 

Date Analyzed: 01/03/96 

Dilution Factor: 1. 0 

CONCENTRATION UNITS: 
Number TICs found: 20 <ug/L or ug/1.-<.g) UG/1.-<.G 

CAS NUMBER COMPOUND NAME RT EST. CQNC. G 
================ ===~======================== ========:============= 

_____ , 
-----, 

L UNKNOWN PCB 17.23 98000 J 
2. UNKNOWN PCB 18. 07 93000 J 
3. UNKNOWN PCB 18. 22 140000 J 
4. UN~OWN PCB 19. 17 390000 J 
5. UNKNOWN PCB 19. 58 120000 J 
6. UNKNOWN PCB 19. 97 72000 J 
7. UNKNOWN PCB 20. 17 280000 J 
8. UNV.NOWN PCB 20.38 100000 ,.J 
9. UNKNOWN PCB 20. 55 63000 IJ 

10. UNKNOWN PCB 20. 88 170000 J 
11. UNKNOWN PCB 20. 98 100000 J 
12. UNKNOWN PCB 21.32 110000 .J 
13. UNKNOWN PCB 21. 57 65000 J 

I 14. :UNKNOWN PCB 22. 13 80000 J 
15. 'UNKNOWN PCB 22. 22 120000 J 
16. UNKNOWN PCB 22. 55 80000 l.J 
17. UNKNOWN PCB 22. 65 120000 :J 
18. UNKNOWN PCB 22. 77 70000 IJ 
19. UNKNOWN PCB 23. 40 100000 :J 
20. UNKNm.JN PCB 23. 90 120000 :J 

FORM I SV-TIC 3/90 

{ 

~ 



(") 

'~ 

10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN84 
Lab Name: ENVIROSYSTEMS Contract: 68040025 

Lab Code: ENVSYS Case No.: 24253 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 54 

30.0 (g/mll G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SDG No.: ALN74 

Lab Sample IO: 95122941 

Lab File ID: S122941R 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Concentrated Extract Volume: 

Injection Volume: 2.00 (ul) 

5000 (ul) Date Analyzed: 01/04/96 

Dilution Factor: 500 

GPC Cleanup: (YIN) Y pH: 8.1 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC I 1800 
319-85-7--------beta-BHC ' 1800 
319-86-8--------delta-BH I 1800 I 
58-89-9---------gamma-BHC (lindane) I 1800 
76-44-8---------Heptachlor I 1800 I 
309-00-2--------Aldrin I 1800 
1024-57-3-------Heptachlor epox1de 1800 
959-98-8--------Endosulfan I I 1800 
60-57-1---------Dieldrin I 3600 I 
72-55-9---------4.4'-DDE I 3600 
72-20-8---------Endrin I 3600 
33213-65-9------Endosulfan II I 3600 
72-54-8---------4.4'-00D I 3600 
1031-07-8-------Endosulfan sulfate .I 3600 
50-29-3---------4.4'-DDT I 3600 
72-43-5---------Methoxychlor I 18000 
53494-70-5------Endrin ketone I 3600 I 
7421-36-3-------Endrin aldehyde I 3600 
5103-71-9-------alpha-Chlordane I 1800 
5103-74-2-------gamma-Chlordane I 1800 
8001-35-2-------Toxaphene I 180000 I 
12674-11-2------Aroclor-1016 I 36000 
11104-28-2------Aroclor-1221 I 73000 I 
11141-16-5------Aroclor-1232 I 36000 
53469-21-9------Aroclor-1242 I 2600000 I 
12672-29-6------Aroclor-1248 I 36000 
11097-69-1------Aroclor-1254 I 1700000 I 
11096-82-5------Aroclor-1260 I 36000 I 

I 

FORM I PEST 
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10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN84DL 
Lab Name: ENVIROSYSTEMS 

Lab Code: ENVSYS Case No. : 24253 

Contract: 68040025 

SAS No.: SDG No.: ALN74 

Matrix: (soil /water) SOIL 

Sample wt/vol: 30. 0 ( g/ml) G 

decanted: CY/N) N 

Lab Sample ID: 95122941DL 

Lab File ID: 

% Moisture: 54 Date Received: 12/01/95 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 12/08/95 

Concentrated Extract Volume: 5000 (ul) Date Analyzed: 01/04/96 

Injection Volume: 2.00 (ul) Dilution Factor: 5000 

GPC Cleanup: (YIN) y pH: 8.1 Sulfur Cleanup: (YIN) N 

CONCENTRATION UNITS: 
CAS NO. COt1POUND Cug/L or ug/Kg) UG/KG 

319-84-6------ --alpha-BHC. ______ _ 
319-85-7------- -beta-BHC;.,....----------
319-86-8--------delta-BH 
58-89-9-------- -gamma-BHC;:: . ....,("L~i n-d.-an-e"') ___ _ 
76-44-8-------- -Heptachlor ______ _ 
309-00-2--------Aldrin 
10 2 4 -57 -3- - - - - - -Hept a c·,....h...--:1 o,.....,r-e-=-p--o-x,,...,dr:-e----
959-98-8--------Endosulfan I 
60-57-1---------Dieldrin ------
72-55-9---------4.4' -ODE 
72-20-8---------Endrin --------
33213-65-9------Endosulfan II 
72-54-8---------4.4' -ODD ------
1031-07-8-------Endosulfan sulfate 
50-29-3---------4.4. -DDT ----
72-43-5---------Methoxychlor 
53494-70-5----- -Endrin keton_e _____ _ 
7421-36-3-------Endrin aldehyde 
5103-71-9------ -alpha-Chlordane ____ _ 
5103-74-2------ -gamma-Chlordane ____ _ 
8001-35-2-------Toxaphene,..., _____ _ 
12674-11-2------Aroclor-1016 
11104-28-2----- -Aroclor-1221·------
11141-16-5----- -Aroclor-1232 _____ _ 
53469-21-9----- -Aroclor-1242 _____ _ 
12672-29-6----- -Aroclor-1248. _____ _ 
11097-69-1----- -Aroclor -1254 
11096-82-5----- -Aroclor-1260 _____ _ 

18000 
18000 
18000 
18000 
18000 
18000 
18000 
18000 
36000 
36000 
36000 
36000 
36000 
36000 
36000 

180000 
36000 
36000 
18000 
18000 

1800000 
360000 
730000 
360000 

4200DOO 
360000 

2400.000 
360000 
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:u :o 
:u :o 
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Q 

I I 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

MAEW82 
Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-D5-0063 
Lab Code: INCHvT Case-No.: 24253 SAS No.: SDG No.: MAEW78 
Matrix (soil/water): SOIL Lab Sample ID: 280247 
Level (lowfrned): LOW Date Received: 12/01/95 
% Solids: 44:0 

Concentration Units (Ug/L or mgjkg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-9_7-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: BROWN 
Color After: YELLO_W __ 

G"'llrnents: 
\ 

Analyte Concentration c 

-Aluminum 10600 -Antimony 0.98 B 
Arsenic - 8.8 
Barium - -136 -Beryllium 0.50 B 
Cadmium 10.8 
Calcium- -5230 
Chromium 250 -

- -Cobalt 6.0 B 
Copper_ 638 -Iron 18200 -Lead 463 -Magnesium 5590 -Manganese 151 
Mercury 1.0 -Nickel- 43.7 
PotassiUiii -2130 -Selenium 1.4 u 
Silver - 2.2 B 
Sodium-- 10400 
Thalliwn 1.1 u 
Vanadium- 35.8 
Zinc - 1470 -

-cyanJ.de_ -
-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 
ALN85 ~15 

-----------------~ 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: <soil/water) SOIL Lab Sample ID: 95122942 

Samp 1 e wt/vo l: 1. 0 ( g /mL > G Lab File ID: 8122942 

Level: <low/med) MED Date Received: 12/01/95 

/. Moisture: 54 decanted: CY/N) N Date Extracted: 12/08/95 

Concentrated ExtraGt Volume: 500. 0 <uL) Date 
·< 

Analyzed: 12/29/95 

Inj~ction Volum~: 
\ 

2.0(uL) Dilution Factor: 1.0 

GPC C 1 eanup: CY/N) Y pH: 8. 1 

CAS NO. COI'1POUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

108-95-2--------Phenol ____________________ __ 
111-44-4--------bisC2-Chloroethyl>Ether ____ __ 
95-57-8---------2-Chlorophenol ______________ _ 
541-73-1--------1.3-Dichlorobenzene __________ _ 
106-46-7--------1,4-Dichlorobenzene _________ _ 
95-50-1---------1.2-Dichlorobenzene __________ _ 
95-48-7--------:.--2-Meth y lp h enol ____________ _ 
108-60-1--------2.2'-oxybis<1-Chloropropane>_ 
106-44-5--------4-Methylphenol ______________ __ 
621-64-7--------N-Nitroso-Di-n-Propylamine ___ ; 
67-72-1---------Hexachloroethane _______ _ 
98-95-3---------Nitrobenzene _____________ _ 
78-59-1---------Isophorone _________________ _ 
88-75-5---------2-Nitrophenol _______________ __ 
105-67~9--------2,4-Dimethylphenol _________ __ 
111-91-1--------bis\2-Chloroethoxy>Methane ___ : 
120-83-2--------2, 4-Dichlorophenol _________ __ 
120-82-1--------1, 2,4-Trichlorobenzene ______ __ 
91-20-3---------Naphthalene ______________ __ 
106-47-8---------4-Ch l oroani 1 ine ___________ _ 
87-68--3-------·--He x a c h 1 orob utad i ene _______ _ 
59-50-7---------4-Chloro-3-Methylphenol ____ __ 
91-57-6---------2-l'le thy 1 naphthalene _____ _ 
77-4 7-4----·-----·He x a c h 1 oro c y c 1 op entad i en e __ : 
88-06-2---------·2, 4, 6-Tr i c h 1 OT'Dp h eno 1 ____ _ 
95-95-4----·------2, 4 .. 5-Tr i c h 1 orop h eno 1 _____ : 
91-58-7----·---·--·2-Ch 1 oronap h tha 1 ene ___ _ 
88-74-4----------2-N i troan i 1 in e _________ _ 
131-11-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2---------~, 6- Din i troto 1 uene _______ _ 
99-09-··2---··-·---·--·3-·Ni tr-oani 1 ine _____ _ 
83 --32-c.t·- - · ·- --·--·~'\c e · · J p ~.then e ----------------
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1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN85 
Name: ENVIROSYSTEMS Contract: 68-D4-0025 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: <soillt..Jater) SOIL Lab Sample ID: 95122942 

Sample wt/vol: 1. 0 < g /mL > G Lab File ID: 5122942 

Leve 1: (low/med) MED Date Received: 12101195 

X Moisture: 54 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extract Vo 1 ume: 500. 0 <uL> Date Analyzed: 12/29/95 

Injection Volume: 
\: 

2. 0 < uL > Dilution Factor: 

GPC Cleanup: < y /N > y pH: 8. 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg> UG/KG 

51-28-5---------2,4-Dinitrophenol ____________ _ 54000 
100-02-7--------4-Nitrophenol ________________ _ 54000 
132-64-9--------Dibenzoruran ________________ __ 22000 
121-14-2--------2,4-Dinitrotoluene __________ __ 22000 
84-66-2---------Diethylphthalate ____________ __ 22000 

~ 7005-72-3-------4-Chlorophenyl-phenylether __ _ 22000 
86-73-7-------_;--Fluorene _________________ _ 22000 
100-01-6--------4-Nitroaniline ______________ __ 54000 
534-52-1--------4,6-Dinitro-2-methylphenol ___ : 54000 
86-30-6---------N-Nitrosodiphenylamine <1> ___ : 22000 
101-55-3--------4-Bromophenyl-phenylether ____ ' 22000 
118-74-1--------Hexachlorobenzene ____________ _ 22000 
87-86-5---------Pentachlorophenol ____________ _ 54000 
85-01-8---------Phenanthrene ________________ __ 22000 
120~12-7--------Anthracene __________________ _ 22000 
86-74-8---------Carbazole _____________________ __ 22000 
84-74-2---------Di-n-Butylphthalate __________ _ 22000 
206·-44-0--------Fl uoranth ene ______________ _ 12000 
129-00-0--------Pyrene _______________________ __ 10000 
85-68-7---------Butylbenzylphthalate ________ _ 22000 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 22000 
56-55-3---------Benzo<a>Anthracene __________ _ 22000 
218-01-9--------Chrysene _____________________ _ 22000 
117-81-7--------bis(2-Ethylhexyl>Phthalate __ 18000 
117-84-0--------Di-n-Octyl Phthalate _______ _ 22000 
205-99-2--------Benzo<b>Fluoranthene ________ __ 22000 
207-08-9--------Benzo<k>Fluoranthene 22000 
50-32-8--··-------Benzo <a >Pyrene _______ __ 22000 
193-39-5---·-·----1 nd eno ( 1. 2, 3-c d > Pyr ene _____ _ 22000 
53-70-3--·-·- ---·--Di benz (a, h) Anth rae ene ___ _ 22000 
191-24-2---------Ben z o < g, h, i > Pery 1 ene ____ _ 22000 

1.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JX 
J 
u 
u 
u 
u 

:J 
:u 
:u 
:u 
:u 
:u 
:u 
:u 

---------- ---------- ----
(1) -Cannot be separated from Diphenylamine 

FOR:"l I S\./-2 3/90 
f)09 



lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 
ALN85 

Lab Code: ENVSYS Case No. 24253 SAS No. SDG No. : ALN74 

Matrix: <soil/water) SOIL 

Samp 1 e wt/vo 1: 1. 0 ( g /mL > G 

Leve 1: < 1 ow/med > MED 

/. Moisture: 54 decanted: <YIN> N 

Concentrated Ex trar. t Volume: 500. 0 (uL) 
'-

Injection Volume: 2. O<uL> 
\ 

GPC Cleanup: <YIN> Y pH: 8. 1 

Number TICs found: 20 

CAS NUMBER COI'1POUND NAME 

Lab Samp 1 e ID: 95122942 

Lab File ID: S122942 

Date Received: 12/01/95 

Date Extracted: 12/08/95 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

RT EST. 

12/29/95 

1.0 

CONC. G 
!================:============================:======== ============= =====' 

1. :UNKNOWN PCB 17. 17 96000 J 
2. lUNKNOWN PCB 18. 00 91000 J 
3. I UNKNOWN PCB 18. 15 170000 J 
4. lUNKNOWN PCB 19. 10 220000 J 
5. :UNKNOWN PCB 19. 50 120000 J 
6. I UNKNOWN PCB 19. 88 76000 J 
7. I UNKNOWN PCB 20. 08 190000 J 
8. :UNKNOWN PCB 20. 30 110000 J 
9. lUNKNOWN PCB 20. 47 74000 J 

10. I UNKNOWN PCB 20. 82 150000 J 
11. :UNKNOWN PCB 20. 90 130000 J 
12. :UNKNOWN PCB 21. 25 91000 J 
13. I UNKNOWN PCB 21. 33 70000 J 
14. :UNKNOWN PCB 22. 03 93000 J 
15. :UNKNOWN PCB 22. 13 220000 J 
16. lUNKNOWN PCB 22. 47 83000 J 
17. :UNKNOWN PCB 22. 57 200000 J 
18. : UNKNOW~~ PCI3 22. 70 110000 J 
19. :UNKNOWN PCB 23. 33 140000 J 
20. :UNKNOWN PCB 23. 83 130000 J 

FORt1 I S\.1- T [ C 3/90 

...,. 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

.~, 

( .b Name: ENV1RDSYSTEMS 68-04-0025 Contract: 

...... : 
ALN85RE eAt\.? 1 _________________ : 

,._,. 
~db Code: ENVSYS Case No. : 24253 SAS No. : SDG No. : ALN74 

Matrix: (soil/water> SOIL Lab Sample ID: 95122942 

Samp 1 e wt/vo 1: 1. 0 < g/mL > G Lab File ID: S122942R 

Level: (low/med> MED Date Received: 12/01/95 

r. MoistuT'e: 54 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 <uL> Date Analyzed: 12/29/95 

Injection Volume: 2. O<uL> Dilution Factor: 
\ 

GPC Cleanup: <yIN> y pH: 8. 1 
CONCENTRATION UNITS: 

( 

( . ) 

v 

CAS NO. CONPOUND Cug/L or ug/Kg> UG/KG 

1 08-95-2--------P hen o 1 ____________ _ 22000 
111-44-4--------bis<2-Chloroethyl>Ethe~------ 22000 
95-57-8---------2-Chlorophenol ______________ __ 22000 
541-73-1--------1,3-Dichlorobenzene ____ ~---- 23000 
106-46-7--------1,4-0ichlorobenzene __________ _ 85000 
95-50-1---------1,2-Dichlorobenzene _________ _ 22000 
95-48-7------~--2-Methylphenol ______________ __ 22000 
108-60-1--------2,2'-oxybis<1-Chloropropane>_ 22000 
106-44-5--------4-Methylphenol _____________ __ 22000 
621-64-7--------N-Nitroso-Oi-n-Propylamine ___ : 22000 
67-72-1---------Hexachloroethane ___________ __ 22000 
98-95-3---------Nitrobenzene ________________ __ 22000 
78-59-1---------Isophorone ________________ _ 22000 
88-75-5---------2-Nitrophenol _______________ _ 22000 
105-67-9--------2,4-Dimethylphenol __________ __ 22000 

' 111-91-1--------bis(2-Chloroethoxy>Methane ___ l 22000 
120-83-2--------2,4-Dichlorophenol ________ __ 22000 
120-82-1--------1,2,4-Trichlorobenzene ______ _ 7000 
91-20-3---------Naphthalene __________________ __ 22000 
106-47-8--------4-Chloroaniline ____________ _ 22000 
87-68-3---------Hexachlorobutadiene _____ _ 22000 
59-50-7---------4-Chloro-3-Methylphenol ____ __ 22000 
91-57-6---------2-·Nethy 1 naph thai ene _____ _ 22000 
77-47-4---------Hexachlorocyclopentadiene ____ : 22000 
88-06-2------·---2, 4, 6-T~ichlorophenol __ _ 22000 
95-95-4---------2,4, 5-Trichlorophenol ______ __ 54000 
91-58-7---------2-Chloronaphthalene _________ _ 22000 
88-74-4---------2-Nitroaniline ___________ __ 54000 
131-11-3--------Dimethylphthalate ____________ _ 22000 

, 208-96-B--------Acenaphthylene _____________ __ 22000 
606-20-2--------2,6-Dinit~otoluene __________ __ 22000 
99-09-2----------3-N i tr oan i 1 in e __________ _ 54000 
83-32-9---------Acenaphthene ______________ __ 22000 

1.0 

G 

:u 
'U 
u 

u 
u 
u 

'U 
u 
u 
u 
u 
u 
u 
u 
u 
~ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-1 3/90 
. 6"59 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

ALN85RE 
Lab Name: ENVIROSYSTEMS Contract: 68-04-0025 

Lab Code: ENVSYS Case No. : 24253 SAS No. SDG No. : ALN74 

Matrix: <soil/water) SOIL Lab Sample ID: 95122942 

Sample wt/vol: 1. 0 < g/mL) G Lab File ID: S122942R 

Level: (low/med) MED Date Received: 12/01/95 

r. Moisture: 54 decanted: <YIN) N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500. 0 (uL> Date Analyzed: 12/29/95 

Injection Volume: 2. O(uL) Dilution Factor: 

' GPC Cleanup: ( y /N l y pH: 8. 1 

CAS NO. C01'"1POUND 
CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

51-28-5---------2, 4-Dinitrophenol ________ __ 54000 
100-02-7--------4-Nitrophenol ________________ _ 54000 
132-64-9--------Dibenzofuran __ ·---------------- 22000 

, 121-14-2--------2,4-Dinitrotoluene __________ __ 22000 
84-66-2---------Diethylphthalate ____________ __ 22000 
7005-72-3-------4-Chlorophenyl-phenylether __ : 22000 
86-73-7---------Fluorene ______________________ _ 22000 
100-01-6-----~--4-Nitroaniline ______________ __ 54000 
534-52-1--------4,6-Dinitro-2-methylphenol __ _ 54000 
86-30-6---------N-Nitrosodiphenylamine (1) __ 22000 
101-55-3--------4-Bromophenyl-phenylether __ __ 22000. 
118-74-1--------Hexachlorobenzene ____________ _ 22000 
87-86-5---------Pentachlorophenol ____________ _ 54000 
85-01-8---------Phenanthrene ________________ __ 22000 
120-12-7--------Anthracene __________________ __ 22000 
86-74-8---------Carbazole ____________________ __ 22000 
84-74-2---------Di-n-Butylphthalate __________ _ 22000 
206-44-0--------Fluoranthene ________________ __ 12000 
129-00-0--------Pyrene ________________________ _ 9600 
85-68-7---------Butylbenzylphthalate ________ _ 22000 
91-94-1---------3,3'-Dichlorobenzidine ______ _ 22000 
56-55-3---------Benzo<a>Anthracene ______ __ 22000 
218-01-9--------Chrysene ______________________ _ 22000 
117-81-7------·--b is ( 2-Eth y 1 hex y 1) Ph tha 1 ate __ 18000 
117-84-0--------Di-n-Octyl Phthalate ______ _ 22000 
205-99-2--------Benzo(b)Fluoranthene ________ _ 22000 
207-0B-9--------Benzo<k>Fluoranthene ________ _ 22000 
50-32-8---------Benzo(a)Pyrene ______________ __ 22000 
193-39-5--·------Ind eno < 1. 2, 3-c d > Pyrene ___ _ 22000 
53-70-3---------Dibenz(a, h)Anthracene ______ _ 22000 
191-24-2--------Benzo(g, h, i>Perylene ________ _ 22000 

1) -Cannot be separated from Diphenylamine 

1.0 

G 

u 
u 
u 
u 
u 

.u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
.JX 
.J 
u 

.u 
u 
u 
.J 
u 
u 
u 
u 
u 
u 

IU 

~ 

..... , 
FORM I SV-2 3/90 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANA.LYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
ALN85RE 

j Name: ENVIROSYSTEMS Contract: 68-D4-0025 

~~ Code: ENVSYS Case No. : 24253 SAS No.: SDG No. : ALN74 

Matrix: <soil/water> SOIL Lab Sample ID: 95122942 

Sample wt/vol: 1. 0 < g /mL> G Lab File ID: S122942R 

Level: <law/med> MED Date Received: 12/01/95 

i. Moisture: 54 decanted: <YIN> N Date Extracted: 12/08/95 

Concentrated Extract Volume: 500.0 <uL> 

Injection Volume: 2.0<uL> 

"' GPC Cleanup: < y /N > y pH: 8. 1 

Number TICs found: 20 

CAS NUMBER COMPOUND NAME 

Date Analyzed: 12/29/95 

Dilution Factor: 

CONCENTRATION UNITS: 
<ug/L or ug/Kg> UG/KG 

RT EST. 

1. 0 

CONC. G 

~================ ============================ ======== =============t=====! 
1. UNKNOWN PCB 17. 17 100000 J . 2. UNKNOWN PCB 18.00 85000 J ( 
3. UNKNOWN PCB 18. 15 170000 J 

'-'4. UNKNOWN PCB 19. 10 210000 J 
5. 'UNKNOWN PCB 19. 50 110000 J 
6. UNKNOl.JN PCB 20.08 200000 J 
7. UNKNOWN PCB 20.30 110000 J 
8. UNKNOWN PCB 20. 48 70000 J 
9. UNKNOWN PCB 20.82 140000 J 

10. UNKNOWN PCB 20. 90 130000 J 
11. UNKNOWN PCB 21.25 98000 J 
12. UNKNOWN PCB 21.33 76000 J 
13. UNKNOWN PCB 22.05 110000 J 
14. UNKNOWN PCB 22. 13 260000 J 
15. UNKNOWN PCB 22. 47 80000 J 
16. UNKNOWN PCB 22. 57 240000 J 
17. UNKNOWN PCB 22. 70 120000 J 
18. UNKNOWN PCB 23.33 180000 J 
19. UNKNOWN PCB 23. 83 140000 J 

' 20. UNKNOWN PCB 24.23 80000 J 

----

( ! 
' -' 

FORM I SV-TIC 3/90 

RFl1 



lD EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN85 
Lab Name: ENVIROSYSTEMS 

Lab Code: ENVSYS Case No.: 24253 

Contract: 68D40025 

SAS No.: SDG No.: ALN74 

Matrix: (soil/water) SOIL Lab Sample ID: 95122942 

Sample wt/vol: 

%Moisture: 54 

30.0 (g/mU G 

decanted: (YIN) N 

Lab File ID: S122942 

Date Received: 12/01/95 

Date Extracted: 12/08/95 Extraction: CSepF/Cont/Sonc) 

Concentrated Extract Volume: 

Injection Volume: 2.00 CuL) 

GPC Cleanup: CY/N) Y 

CAS NO. COMPOUND 

SONC 

5000 CuL) Date Analyzed: 01/04/96 

Dilution Factor: 500 

pH: 8.1 Su1fur Cleanup: (YIN) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

~----------------------------------,---------.----1 

! 319-84-6------- -alpha-BHC ________ !
1 

1800 !u ! 
1l 319-85-7------- -beta -BHC..,..--_______ 

1 
1800 1 U 1! 

1 319-86-8--------delta-BH 1800 !u 1 
1 58-89-9-------- -gafiYlla-BHC-(T"i""L~in-a=a-ne,.....,)-----1 1800 1u 1 

1 7 6-44-8-------- -Heptachlor _____ ~_-_-_-_-_-_ -_
11
1 1800 ! U ! 

1 309-00-2--------Aldrin 1800 1 U 1 

! 1024-57-3-------Heptachlor epox1de ______ ! 1800 !u I 
1
1 959-98-8------- -Endosul fan I ______ , 1800 1 U 1 

1 60-57-1---------Dieldrin 3600 lu I 
I
I 7 2-55-9- - -- -----4. 4. -DOE ________ I 3600 I u I 

1 72-20-8---------Endrin ---------1 3600 lu ! 
1
1 33213-65-9----- -Endosu.,...,lf,....a-=-n-r .... r------------1 3600 1 u 1 

I 72-54-8---------4.4. -ooo ------1 36oo lu ! 
1\ 1031-07-8-------Endosulf-an-su......,l,...,.f....,at_e _____ l 3600 U 1 

I 50-29-3---------4.4'-DDT ----\ 3600 u ! 
1
1 72-43-5-------- -Methoxyc,....hl,...,o...,..r _______ l 18000 U 1 

1 53494-70-5------Endrin keton-e------1 3600 U ! 
1 7421-36-3-------Endrin aldehyd..,..e-----1 3600 U 1 

! 5103-71-9------ -alpha-Chlordane-----! 1800 U ! 
1 5103-74-2-------gafmla-Chlordane-----1 1800 U 1 

! "8001-35-2-------Toxaphene -----1 180000 U ! 
1 12674-ll-2------Aroclor-1"'"'01"6------\ 36000 1U 1 

! 11104-28-2---- --Aroclor-1221------1 73000 I U ! 
1 11141-16-5----- -Aroclor-1232 _____________ 1 36000 1 U 1 

! 53469-21-9----- -Aroclor -1242-------1 3100000 ! EC ! 
1 12672-29-6------Aroclor-1248------i 36000 1U 1 

! 11097-69-1------Aroclor-1254------/ 2100000 !Ec ! 
1 11096-82-5------Aroclor-1260============/ 36000 1u i 
1 ________________________________ 1 ______ 1 __ 1 

FOR~l l PEST 3/90 

f , .. 

1107 
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10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ALN850L 
Lab Name: ENVIROSYSTEMS Contract: 68040025 

Lab Code: ENVSYS Case No.: 24253 SAS No.: SDG No.: ALN74 

Matrix: (soi llwater) SOIL 

Sample· wt/vol: 

% Moisture: 54 

30.0 (g/ml) G 

decanted: (Y/N) N 

Lab Sample ID: 951229420L 

Lab File ID: 

Date Received: 12/01/95 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 12/08/95 

Concentrated Extract Volume: 5000 CuU Date Analyzed: 01104/96 

Injection Volume: 2.00 (ul) Dilution Factor: 5000 

GPC Cleanup: (Y/N) Y pH: 8.1 Sulfur Cleanup: (YIN) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

319-84-6-------- a 1 ph a -BHC ____________ _ 
319-85-7--------beta-BHC...---_____ _ 
319-86-8--------delta-BH 
58-89-9-------- -garm~a-BHC;::;~("L lr-:-:n=aa:-:n-:--e )..--------
76-44-8---------Heptachlor ______ _ 
309-00-2--------Aldrin 
1024-57-3------ -Heptacr-h,..,lo"7r-:e=po=x=ia=e,....----
959-98-8--------Endosulfan I _____ _ 
60-51-1-------- -Dieldrin: __ · _____ _ 
72-55-9---------4,4' -DOE _______ . I 

72-20-8---------Endrin.,._.,-=:--or,.,--------
33213-65-9------Endosulfan II 
72-54-8-------- -4.4' -ODD -------
1031-07-8-------Endosulfan sulfate 
50-29-3---------4,4' -DOT ----
72-43-5-------- -Methoxychlor-=---------
53494-70-5------Endrin ketone 
7421-36-3----- --Endrin aldehy-::r:ae=------
5103-71-9-------alpha-Chlordane ______ _ 
5103-74-2-------ga/Mla-Chlordane ______ _ 
8001-35-2-------Toxaphene 
12674-11-2----- -Aroclor-1,....,01...,.6 _____ __ 
11104-28-2----- -Aroclor-1221. ________ _ 
11141-16-5------Aroclor-1232 
53469-21-9----- -Aroclor-1242.----------
12672-29-6----- -Aroclor-1248 ________ _ 
11097-69-1------Aroclor-1254 

18000 
18000 
18000 
18000 
18000 
18000 
18000 
18000 
36000 
36000 
36000 
36000 
36000 
36000 
36000 

180000 
36000 
36000 
18000 
18000 

1800.000 
360000 
730000 
360000 

lu 
IU 
lu 
IU 
!u 
IU 
!u 
I~ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
D 

Q 

11096-82-5----- -Aroclor-1260 _________ _ 

4900,000 
360000 

zgoopoo 
360000 

,u 
10 
IU 
I I 

--------------------------------- _________ 1 ___ 1 

FORM I PEST 3/90 

11.13 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 68-05-0063 
MAEW83 &J~ 

SDG No. : MAEW78 
Lab sample ID: 280248 

Lab Code: INCHvT Case-No.: 24253 SAS No.: 
Matrix (soil/water): SOIL 
Level (lowfmed): LOW Date Received: 12/01/95 
% Solids: 41.5 

Concentration Units (ugjL or mgjkg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: BROWN 
Color After: YELLO_W __ 

Comments: 

Analyte Concentration c 

-Aluminum 9880 
Antimony= 

-0.87 u 
Arsenic 7.9 - -Barium 117 -Beryllium 0.48 B 
Cadmium 10.5 
Calcium- -16200 
Chromium -237 - -Cobalt 5.5 B 
Copper= 598 -Iron 16800 -Lead 425 -
Magnes~um 5660 -Manganese 140 -
Mercury 0.97 
Nickel - -43.4 
Potassium 

-
2110 -

Selenium 1.5 u -Silver 2.2 B --Sodium 11900 
Thalliwn -1.2 u 
Vanadium- 33.5 - -
Zinc 1410 -cyanide_ -

-

-
-
-
-
-

-

-

-

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

E 
-N-
---

E ---
N ---
E 

-E--
---

E ---
E 

-E-
---

E 
-E-
---

E ---

M 

-p 
-p 
-p 

p 
-p -p 
-p -p -p 
-p 
-p 
-p 

p-
-p 

cV 
p 
-p -p 
-p 
-p -p 
-p 
-p 

NR 

-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

ILM04.0 
;f:'H)01l 
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·.· SECTION 1.0 - REAGENT# 1 LPCII 

Used for heavy contamination levels 

. . in sediment, as well it is. used in · 

moderate.contamination level in sediment . 
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COLLOID ;ENVIRONMENTAL TECHNOLOGIES COMPANY 

'-GENERAL 
DESCRIPTION: 

APPEARANCE: 

CHEMICAL FORMULA 
(moisture free) 

DENSITY: 

MOISTURE: 

PARTICLE SIZE: 

TECHNICAL DATA SHEET 

TECHNICAL DATA 
LPCU 

Custom blended agent used to stabilize, solidify , and fixate a 
variety of non-hazardous and hazardous wastes. 

Light grey powder material 

Si~ 
Al203 
Fe203 
cao 
MgO 
S03 
K20 
Na20 
CaC03 

14.4 
3.1 
1.6 

15.6 
3.5 
1.9 

- 73.2 
6.0 
1.8 

63.2 
5.1 
1.4 -
0.4 -
0.8 -
0.3 -

0.7 
1.2 
0.5 

70 - 80 lbs. per cubic foot depending on compaction. 

Less than 10% 

2% max retained on #100 Sieve 
5% max retained on #200 Sieve 
10% max retained on #325 Sieve 

1350 W. Shure Drive • Arlington Heights, Illinois 60004-1440 • (708) 392-5800 • FAX (708) 506-6150 
A wholly owned subsidiary of American Colloid Company 

The information and data contained herein are believed to be accurate and refiabCe. CETCO makes no warranty of any kind and accepts no 
responsibility for the results obtained through application of this Information. 



COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 West Shure Drive • Arlington Heights. IL 60004-1440 • USA 
(7081392-5800 • Fax (7081 5~150 

MATERIAL SAFETY DATA SlEET - May be used to comply with OSHA's Hazard Co..unlcatfon Standard, 
29 CFR 1910.1200. Standard .ust be consulted for specific 
requlre111ents. 

8401 
8401 

PRODUCT NAME: SORBOND LPC II 
Page 1 of 3 

section X 

Ill Manufacturer•• Na~e l Address: 

I 
I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

American_Colloid Company 
1500 West Shure Drive 
One North Arlington 
Arlington Heights, Illinois 60004 

Section Xl: 

Hazardous Components 
(Specific Chemical Identity: Common Na111e(a)) 

Crystalline Quartz CASI 14808-60-7 

Respirable Crystalline Quartz 

present (TWA) 

proposed (TWA) 

Calcium Silicate CASI 65997-15-1 
Respirable 
Total Dust 

Calcium Hydroxide CAS# 1305-62-0 

Nuisance Dust 

• \IARIIIG: 

Respirable 
lotal Dust 

E-rgency Telephone IW!ber: 708·392-4600 
Telephone Number for lnforaation: 708-392-4600 
Date Prepared: August 31, 1994 

OSHA PEL 

.-

Smg/S 
10mg/m 

Smg/1113 

ACGIH TlV 
Other Ll11lts 
Ree0111111ended 

* 

NIOSH 

0.1mgt~3 TWA SOug/113 TWA 

SOug/1113 TUA 

511g/.J 
10mg/~ 

5mg;_.3 

X 
(optional) 

2-6X 

<2X 

This product contains a small a•ount of crystalline silica which •ay cause delayed respiratory 
disease if inhaled over a prolonged period of ti•e. Avoid breathing dust. Use IIOSH/MSHA approved 
respirator where TLV for crystalline silica 11ay be exceeded. IARC Monographs on the evaluation of 
the Carcinogenic Risk of Che•icals to Humans (volume 42, 1987> concludes that there is •li•ited 
evidence• of the carcinogenicity of crystalline silica to humans. IARC classification 2A. 

PRODUCT IDENTIFICATION 

Chemical Name: Mixture of Inorganic silicates and oxides 
NFPA/HHIS: Health • 1, Fire · 0, Reactivity • 0, Specific Hazard - See Section VI 
Dot Class: Not Regulated 

ro @ Punred on recycled ~per 



I 

I 

' I 
I 
( 

I 
I 

r--...., 

) 
COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 Wesl Shure Drive • Arlington HeighiJ, IL 60004-1440 • USA 
17081392-5800 • Fax 17081 506-6150 

PRODUCT NAME: SORBOND LPC II 

section XIX 

Boiling Point 
Vapor Pressure ( .. Hg.) 
Vaper Density (AIR • 1) 
Solubility in Water 
Appearance and Odor 

• Not Applicable 
• Not Applicable 

Specific Gravity <H2o • 1> 
Melting Point 

• Not Applicable 
- Negligible 

Evaporation Rate (Butyl Acetate • 1) 

Tan powder, odorless 

Section XV FIRB &liD JaPLOS:IOJI nz:apn DAn 

Flash Point (Method Used) 
Fla ... ble Lialts 
Extinguishing Media 
Special Ffre Fighting Procedure• 
Unusual Ffre and Explosion Hazards 

• Not Applicable 
• Not Applicable LEL· • UEL· • 
• Not Applicable 
• lnorganlc/Non·Fla..able 
• Not Applicable 

8401 
8401 

Page 2 of 3 

• 2.5 (Approx.) 
- Not Applicable 
• Not Applicable 

r '-' Section V RDC'r:IV1ft DA!'A 

r 
I 

I 
I 

l 

I 

I 

Stability Unstable • 
Stable • X 

Conditions to Avoid · Npne Known 

Incompatibility (Materials to Avoid) • None Known 
Hazardous Decomposition or By-products • None Known 

Hazardous Polymerization May Occur 
Will Not Occur • X 

Section Vl: 

Route(s) of Entry: Inhalation? Yes 

Conditions to Avoid · None Known 

Slcin? No Ingestion? No 

Health Hazards (Acute and Chronic) • Inhalation of dust aay cause respiratory irritation or delayed 
respiratory disease If dust Inhaled over a prolonged period of tiae. 
Contact wfth stin or eyes .. Y result fn irritation or altatf burns 
with prolonged contact. 

Carcinogenicity: NTP? No IARC Monographs? Yes OSHA Regulated? No 

!ARC Monographs on the evaluation of the Carcinogenic Risk of Che•icats to Hu.ans 
(volu.e 42, 1987) concludes that there Is •liaited evidence• of the carcinogenicity 
of crystalline silica to hu.ans. IARC classification 2A. 

Signs and Sympto•s of Exposure • Irritation of skin, eyes, or respiratory tract. 

Medical Conditions Generally Aggravated by Exposure • Individuals Nlth pulaonary and/or reapir•tory 
disease Including but not liMited to aathaa 
and bronchitis should be precluded fro. 
exposure to dust. 

A Wholly Owned S,ut>• C:·~ry ol Amencan Coftood Compa~y 
m q ;§/ Pnnted on recycled PI:P« 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 Wesl Shure Drive • Atfinglon HeighiS. IL 60004-1440 • USA 
(708) 392·5800 • Fax 17081 !i01Hl150 

8401 
8401 

PRODUCT NAME: SORBOND LPC II 
Page 3 of 3 

Emergency and Firat Aid Procedure• • Skin • Wash with mild soap and water. 

Section VXX 

• Eyes • Flush with water. 
Gross Inhalation of dust • Re•ove to fresh air; give oxygen or 

artificial respiration if necessary• 
get •edical attention. ' 

PRECAtrfiOBS FOR SAFE BMIDLDIG MID USB 

Steps to be Taken In Case Material is Released or Spilled • Vacuu. ff possible to avoid generating 
airborne dust. Avoid breathing dust. 
Wear an approved respirator. Avoid adding 
water, the product will beco.e slippery 
when wet. 

Ill Uaste Disposal Method • Follow federal, state and local regulations for solid waste. 

I 
I 
I 
I 
:m: 
II.' 

IJ 
I 
I 

Precautions to Be Taken in Handling and Storing • Avoid breathing dust, use NIOSH/MSHA approved 
respirator where TLV lfafts for Crystalline Silica 
may be exceeded. 

Other Precautions • Slippery when wet. 

Section VXXX COliTROL HEASURES 

Respiratory Protection (Specify Type) - OSHA standard 1910.134 or ANSI Z88.2·1980 specification. 

Ventilation Local Exhaust · As appropriate 
Mechanical (General) · As appropriate 

Special • None 
Other • None 

Protective Gloves • Recommended 
Other Protective Clothing or Equipment 
Work/Hygienic Practices 

Eye Protection • Recommended 
• As appropriate to avoid contact. 
• Use good housekeeping practices. 

herein has been compiled from sources believed to be reliable and fa accurate to 
the beat of our knowledge. However, A~erican Colloid Company cannot give any guarantees regarding 
fnfor.ation fro• other aourcea, and expressly does not •ake any warranties, nor aaau.es any 
\1ab1\1ty, tor its use. 

A Wl'tolly Own~ Suos c-ary of Amet.un Collotd Compa"~y 
ro -
~ Pnnled on recycled paper 
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SECTION '1.0- REAGENT# 2 SM399 . ~~r·;;. 

Used .. for heavy contamination levels 

in sedhnent, as well it is used in 

moderate contamin,tion level in sediment. 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 
GTM109 

TECHNICAL DATA SHEET 

Clarion SM-399 
Dewatemg ood Stabkrtion of Waste Sludges Containing Organics 

SM-399 is specifically designed for dewatering and 
stabilization of wasleS that contain large amounts of 
organic compounds. The advantages of SM-399 are: 

• Minimizes the water-content of treated sludges 
by dewatering. 

..._ SM-399 improves the BTU value of the 
stabilized sludge. 

• Lowers the leachability of the organics in the 
waste. 

• Minimizes the interference of orgariics with 
cementi.tious and hydration reactions. 

• Reduces the ultimate volume and mass of waste 
needing disposal relative to conventional 
technology. 

• Lowers the overall cost of treating the waste.- · 

or other pozzolans. This may result in dewatering of 
the sludge, and thereby reducing the total volume of 
waste to be disposed of. H premixing is not feasible, 
SM-399 can be added to the waste as a premix of 
cement or other pozzolans. · 

SM-399: Dewatering of Organic Sludges 
In many cases, organic-containing waste is best ·· 
handled by burning in a fuels progtam or incineration 
in a waste incinerator. Often, the use as a fuel is 
severely restricted because of the low BTU value, 
and the addition of SM-399 to the sludge can remove 
large amounts of water, resulting in a major ~crease 
in B1U value and large reduction in volume of waste. 
This point is illustrated by Table 1, in which a number 
of organic sludges were treated with SM-399 

, technology. In all cases, better that 90% reduction in 
H the sludge treated with SM-399 is not intended for \ water content were reached and in most cases at very 
use in a fuels program or incineration, SM-399 can be low dosage. A side benefit is that the resulting sludge 
usedwithcementorotherpozzolansforsolidification. is much more amenable to fllter pressing; and, with 

the volume reduced. if cementitious materials are 
In solidification applications, it is recommended to added to take the waste to a landfta the overall 
mix SM-399 with waste prior to addition of cement volume of waste is radically reduced. 

Type SM-399Dose %otWaur 
ofEmakloas Composition Reqairement4' Recovered 

RefiDefy API Sludge #1 60% organic, 40% water 2.5~ 98~ 

Refinery API Sludge #2 80% organic, 20% water 2.5% 95% 

Hazardous Waste Lagoon 113 solids, 113 organic. 2.5% 984f, 
113 \ll3ler 

Aluminum Rolling 10% solids,40% organic. 7.0% 90% 
MiD Emulsioo 50% water 

•Weight% ofTocal Sludge 

1500 W. Shure Drive • Arlington Heights. Illinois 60004-7803 • (708) 392-5800 • Telex ITT 4330321 • FAX (708) 506-6150 

A wholly OINned subsidiary of American Colloid Company 

The information and data contained herein are beliewd to be accurate and reliable. CETCO malces no warranty of any lcind and accepts no 
r<?spons1b11ity for the results obtained through applicatiOn of this inlcrmarion. 
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SM-399: Utilized to Stabilize Organic Sludges 
for Land Disposal 

The solidification and fixation of hazardous waste 
containing heavy metals has been conducted 
successfully for many years. They generally do not 
cause large increases in volume relative to the original 
waste volumes and are relatively economical 

However, the solidification and fuation of waste 
containing substantial amounts of organics is much 
less straightforward. When substantial amounts of 
organics are present iri a waste, they interfere with the 
cementitious reactions. These cementitious reactions 
are responsible for imparting the physical strength 
necessary for land filling. The organic interference 
requires that much larger amounts of cement be 
added to the waste to reach an acceptable physical 
strength. This causes an inordinate increase in volume 
and cost per ton of waste solidified. In addition, the 
organic constituents are only physically trapped in 
the matrix of the cement and not truly fixed. In at least 
one case, waste containing substantial amounts of oil 
(20-30%) has failed after land burial and resulted in 
the migration of pure oil into the surrounding soils 
and groundwaters. 

In the new process utilizing SM-399, surface modified 
clays are added to the organic containing waste along 
with conventional inorganic solidification agents. 
The surface modified clays perform the functions of 
removing the interference between organics and the 
cementitous materials, thus substantially lowering 
the leachability of the organics. In the case of the 
organic interference, the amount of cement required 
to reach a given physical strength can be reduced 
from 2 to 3 tons per ton of waste to 20 to 30% by 
weight with a concomitant reduction in total mass 
and volume of waste to be disposed of in a landfill. 
1bis can have a drastic effect on the cost of materials, 
mixing, transportation and ultimate disposal. 
Secondly, the surface modified cia ys sorb the organic 
contaminants, thus lowering their solubility. 

Using SM-399, the _normal reduction in leachability 
found in a Toxicity Characteristic Leaching Procedure .._, 
is 1 to 3 orders of magnitude. This process yields 
fixed waste containing organics that have high · 
physical strength, low volume increases, and low 
leachability at a reasonable cost 

SM-399: Recommend Lab Scale Testing 
Procedures 

For Dewatering: . .. ·· · .. . 
I) Mix 5 to 10% (5% is a good starting point) by 
weight of SM-399 with the waste. The-mixing may 
be conducted with a Hobart type mixer and extruded -
with a commercial lab size meat grinder. This will 
match the type of mixing of a full scale pug mill and 
extruder combination. 

For Stabilization (continue): 
2) Mix in from 10 to 50% by· weight of cement or 
other pouolanic material in the Hobart type mixer. 

,3) Place sample(s) in appropriate container(s) for W 
; physical testing at intervals of24 hours, 48 hours and 
' 1 week. 

4) Samples should also be ground and tested for 
leachability afterpropercuringtime in the appropriate 
standard leaching procedures. 

5) Increase or decrease SM-399 by weight with waste 
to obtain desired fiXation. 

SM-399 Specifications . 
Particle Size -70 x 170 mesh (U.S. Standard Sieve) 
Bulk Density- 52lblcu. ft (dry settled) 
Packaging- Standard packaging for SM-399 is in 
2,000 lb. Super Sacks. Packaging in 75 lb. Fiber , 
Drums and Bulk Transport is also available. 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 West Shute Drive • Allington Heights. IL 60004-1440 • USA 
17081392-5800 • Fax 17081506-6150 

KATERIAL SAFETY DATA SHEET- May be used to·comply with OSHA's Hazard Communication Standard, 
29·CfR 1910.1200. Standard 11u1t be consulted for specific 
requfre11ents. 

17105 
17103 

PRODUCT NAME: SM-399 
Page 1 of 3 

Section I: 

I Manufacturer•• Name ' Address: 

I 

] 

IJ 

I r··,. 
m'-' 

I 

American Colloid Company 
1500 Vest Shure Drive 
One North Arlfngton 
Arlington Heights, Illinois 60004 

Section l:l: 

Hazardous Co~ponents 
(Specific CheMical Identity: Common Name(s)) 

Crystalline Quartz CASI-14808·60-7 

Respirable Crystalline Quartz 

Nuisance Dust 

• UARKIKG: 

present CTWA) 

proposed (T\IA) 

Respirable 
Total Dust 

E•rsenc:y Telephone lwmer: 708-392-4600 
Telephone Number for lnfor11atfon: 708-392-4600 
Date Prepared: July 15, 1994 

OSHA PEL ACGJH TLV 
Other Lf11i ts 
Recoanended 

• 

NIOSH 

0.1mg/113 TWA 50ugtm3 TWA 

SOug/113 TWA 

X 
(optional> 

<SX 

<1.5X 

This clay product contains a s11all amount of crystalline silica which .. y cause delayed respiratory 
disease If Inhaled over a prolonged period of ti11e. Avoid breathing duS't. Use NIOSH/MSHA approved 
respirator where TlV for crystalline silica .. y be exceeded. IARC Monographs on the evaluation of 
the Carcinogenic Risk of Chemicals to Humans (volUMe 42, 1987) concludes that there fa •lf•ited 
evidence• of the carcinogenicity of crystalline silica to hu.ans. IARC classification 2A. 

PRODUCT IDENTIFICATION 

Che•ical Family: Quaternary Ammonfu. Compounds/Clay 
Che•ical Name: Surface Modified Clay 
FORMUlA: Complex of Mont•orfllonite clay' quaternary ammoniu. compound. 

NFPA/HMIS: Health - 1, Ftre • 0, Reaetfvfty - 0, Specffic Hezerd - See Section VI 

DOT Cless: Not Regulated 

A Wholly OwnCK'l S,.~s : 1ry ol Arneuc~n Collotd Company ro ·...J. .. S Pr.nled on recycled paper 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 West Shure Drive • Arlington Heights. IL 60004-1440 • USA 
(708) 392-5800 • Fax 1708) 506-0150 

17105 
17103 

PRODUCT NAME: SM-399 
Page 2 of 3 

section III 

Boiling Point 
Vapor Pressure (mm Hg.) 

\ Vapor Density (AIR • 1) 
Solubility in ~ater 
Appearance and Odor 

section IV 

PHYSICU./CJIEKTCAL CRllR:J.~S'l'XCS 

- Not Applicable 
- Not Applicable 
- Not Applicable 
- Negligible 
- ~hite or Gray with 

Specific Gravity CH2o • 1) 
Melting Point 
Evaporation Rate (Butyl Acetate • 1) 

negligible odor. 

FI:RB ABD BXPLOSIOJl JDlS:J.RD DA'l'A 

Flash Point (Method Used> 
Fla..able Ll•fta 
Extinguishing Media 

- Not Applicable 
- llot Applicable LEL-0.07 oz./cu. ft. UEL- -
- for duat ffre, uae C02, dry che.fcal, water fog 
- llone known 

- Approx 1.7 
- Not Applicable 
- Not Applicable 

Special Fire Fighting Procedures 
Unusual Fire and Explosion Hazards • Doea not typically present a fire or dust explosion hazard; however 

Dust concentrations of 0.07 oz./cu. ft. •ay Ignite at 510 deg. Celsius 
or when exposed to ignition source. 

Section V 

Stability Unstable -
Stable • X 

Conditions to Avoid • None Known 

Incompatibility (Materials to Avoid) - None known. 
Hazardous Decomposition or By-products - Possible generation of co, C02, NOx, HCL and unknowns if burned. 

Hazardous Polymerization Hay Occur Conditions to Avoid - None known 
~ill Not Occur- X 

section VI JIEAL'l'JIID\S1lRD DA'l'A 

Route(s) of Entry: Inhalation? Yes Skin? No Ingestion? No 

Health Hazards (Acute and Chronic) - May cause delayed respiratory disease if dust inhaled over .• 
prolonged period of ti.e. 

Carcinogenicity: NTP? No !ARC Monographs? Yes OSHA Regulated? llo 

!ARC Monographs on the evaluation of the Carcinogenic Risk of Che~icals to Huaans 
(volu.e 42, 1987) concludes that there is •tiaited evidence• of the carcinogenicity 
of crystalline silica to humans. IARC classification 2A. 

Signs and Symptoms of Exposure - Excessive inhalation of dust aay result in shortness of breath and 
reduced pulMonary function. Continued exposure to aucous ~ranes aay 
cause irritation. Eye contact can cause irritation. 

A Wholly Ow~ s ... =5·Citary ot Ameucan Collo•d Company 
~ --
~ Pr•nled on recycled ~per 



COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1350 Wesl Shure Dnve • Allington Heights. IL 60004-1440 • USA 
1708) 392·5800 • Fax 17081 S(MH)150 

17105 
17103 

Page 3 of 3 
PRODUCT NAME: SM-399 

Medical Conditions Generally Aggravated by Exposure - Individuals with pulmonary and/or respiratory 
disease Including but not lf•ited to asthma 
and bronchitis should be precluded fro. 
exposure to dust. 

' Eaergency and First Aid Procedures - Skin - Wash with soap ' water for good hygiene. 
- £yes - Flush with water for at least 15 ainutes 

get •edical attention If needed. 

Section Vl::I 

Gross inhalation of dust - Remove to fresh air: give oxygen or 
artificial respiration If necessary; 
get medical attention. 

- Ingestion - Drink plenty of water, do not Induce· vomiting, get Medical 
attention If needed. 

PRBO~O!IS I'OR SUB DBDLDIG AJID USB 

Steps to be Taken in Case Material is Released or Spilled - Vacuua ff possible to avoid generating 
airborne dust. Avoid breathing dust. 
Vear an approved respirator. Avoid adding 
water, the product will become slippery 
when wet • . -

Waste Disposal Method - Follow federal, state and \ocal regulations for solid waste. 

Precautions to Be Taken in Handling and St~fng - use·precautions for flammable dust including avoidance 
of dust generation and use of adequate dust collection 
systems. Use properly grounded electrical equipment 

Other Precautions - Slippery when wet. 

to prevent static discharge. Keep away fro• open flame, 
heat or other ignition sources. 
Avoid breathing dust, use NlOSH/HSHA approved 
respirator where TLV l'mits for Crystalline Silica 
may be exceeded. 

Section Vl:XX COJITROL XBASUR.ES 

Respiratory Protection (Specify Type) - OSHA standard 1910.134 or ANSI 288.2-1980 specification. 

Ventilation local Exhaust - As appropriate 
Mechanical (General) - As appropriate 

Protective Gloves - Recommended 
Other Protective Clothing or Equipment None 

Special - None 
Other - None 
Eye Protection - Recommended 

Work/Hygienic Practices - Use good housekeeping practices. 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
The inforaatton herein has been co.piled fro. sources believed to be reliable and is accurate to 
the best of our knowledge. However, Aaerican Colloid Co~any cannot give any guarantees regarding 
infor•ation fro. other sources, and expressly does not aake any warranties, nor assumes any 
ltabtlity, for Its use. 
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SECTION 1.0 - REAGENT# 3 · P1 

Used for heavy contamination 
levels in sediment. 
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SECTION 1.0 - REAGENT# 4 P2 

Used for heavy contamination 
levels in sediment. 
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WEI REAGENT 4 P2 

Description 

WEI P2 is a unique patent applied for water-based 
alkylalkoxysilane containing forty percent (40%) active 
alkoxysilane emulsified in water. 

Recommended Use 
\ 

WEI P2 is designed to deposit a reactive hydrophobic silane 
treatment to inorganic substrates. Alkoxysilanes react readily 
with inorganic materials like glass, mica, talc, or wollastonite 
to form a durable treatment. Due to the highly organic nature of 
alkyl silane treatment, they improve the compatibility of 
inorganic materials in organic resins, both thermoplastic and 
thermoset. 

Jl WEI P2 is designed for easy dilution in water. WEI P2 is mixable 
---.. in all proportions with water and also with may aqueous· solutions 
'of chemicals such as polymer latices or even aqueous solution of 

. ~ prehydrolyzed organo-fU:nctional silan~s. 

I 

I 

~ 

~r-'t 
~w 

I 

WEI P2 can be used to impart a more hydrophobic nature to the 
resin/inorganic modifier interface~ 

' 
WEI P2 has been shown to soften fiberglass fabric to provide a 
more pliable cloth for hand lay-up applications. 

WEI P2 is an unique product which provides a much needed solution 
to an industry problem. it delivers silane value in a low 
toxicity, non-flammable, water-based system. 

WEI P2 Features 

Increases hydrophobicity 

Improves compatibility in resin 
systems 

WEI P2 Benefits 

Reduces degradation of 
composite strength over 
time 

Reduces viscosity at com
parable loadings. Allows 
potential of increased 
loading levels. 
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Non-flammable 

Water-based 

Compatible with organofunctional 
silanes 

Al~oxy silane 

Long term shelf stability 

Increases safety of the 
work environment 

Pg 2 

No toxic organic solvents 
to contend with. Readily 
mixes with aqueous systems 

Can be mixes with other 
aqueous solutions 

No harmful and corrosive 
HCI by-products 

Longer "pot life" 

WEI P2 can be used to treat hydroxyl-containing inorganic 
substrates including: 

Perlite 
Fiberglass 
Silica 
Wollastonite 

How to Use 

Clay 
Mica 
ATH] 

WEI P2 is by design a water dilutable product. Mixing with 
aqueous systems can be easily accomplished by simple blending with 
minimal shear. High shear mixing should be avoided to minimize 
foaming and reduction of emulsion stability. 

Inorganic substrates can be treated by many different techniques. 
Please contact our Applications Development Specialist to 
determine what technique may be best suited to your application. 

""-' 
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.,1 
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Typical Properties 

Appearance: 
Active Alkyl 

Alkoxysilane Content: 
Solvent: 
Specific Gravity ® 25°C 
Flash Point, T.C.C. 
Shelf Life Stability 

White, milky liquid 

40 weight % 
Water 
.95 
> 200°F 
6 month (minimum) 

Values shown are not intended for specification preparation. 

Handling Precautions 

Pg 3 

Avoid contact with eyes, skin, and clothing. Do not take 
internally. Use with adequate ventilation.and avoid breathing 
vapor. If accidentally splashed into the eye, WEI P2 could 
produce mile irritation. Flush with water immediately and get 
medical attention. Cont~ct with skin may result in transient 
erythema, but harmful amounts of the material are unlikely to be 
absorbed. 

KEEP FROM FREEZING. Containers .mu~t be stored above 32°F (0°C) . 
Containers should be tightly c~osed and also should not be stored 
at temperatures above 120°F (40°C) . Empty containers can be 
rinsed with soap and water and then disposed of as regular refuse. 

Availability 

WEI P2 is available in sample quantities for customer evaluation . 



INDVST.RIAL WASJ"L TREATMENTS, INC. 
8728 W~'t Grc:cnlleld .. wenuc • West Alii&, Wto;con.~n 53214 
4H·774-9690 •I:'AX 414-774·1560 

PIIODUCT: 
l>ATE Of PIIF.P.ARATIOH: 

DATA S B E E T 

!HOOSTRlAL IIAl>'TE TREAll'lBm, Lnc. 
67211 ~·. Gr~811field Avenue 

Uest All is, UI 53214 
(414) 77~-ll9'i0 

SECTIOH 1 - PRODUCT Il>ENTlflCATlat 

PRODUI:T IW1E: 11111-27 (CI.S tl65997-15-1l 

TIWI E NAME I. S'OION\'115: IJIJT-27 

SECTICW 2 - CHEJflCAL DATA 

Chea1eal family: C~lciuM salts 
I 
I Fomula: l:fJT-27 is a sintc:rc:d material ~ue~ by heating to a high tcaperatl..ll'l!! (greater 

than 12CO degreu celsius) a •ixtvre o'f t~'blne~s such as l iestone and shale 
from :he earth's crust. The sU:stenees r!llrAlf&c:tured 11re ~!;entially hydraulic: 
eaiciu11 s~ t icatu contained in a c.~ystall ir.e IM~ not :~~eparable into the 
inch v'ici'.Ja L l:<lllpOI'ltnts. 

3C..O. s10
2 

CCAS I! 12168-85-3) 

2Ca0. SlDz {CAS li 1003~-77-2: 

Physical Iromoblllurlon 
attd C.hr:miC'.al .'\ltcntlon 
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SECTION 3 - HAlAAOOJS rn:iRBllF.!US 

Ingredient~: H<.IT-27 is listed 1!5 a nuisance tiu5t. HWT-27 is HOT li:;ted byNTP, IARC, 01" OSHA 

as carcinogen~. ~r, sint:e HIIT-27 is aanufactured 1r011 ra11 aateriats a:ined 

tran the earth Cliustone, aari, sard, shale, ctey, e~c.), and process heat ia 

pc-ovided by buming fouil fuels, trace, but detectable aMOUnts at naturally 

occurring, Nld possibly harllful ele1ents my be found during dlet~~ical analysis. 

Under AST/'1 standards, HIIT-27 uy contain • 75 percent insoluble residue, A 

frllction of these ruidues ~be 1ree crystz.Lline silica. 

SECTION 4 ·· PHYSICAL DATA 

BOlLING POINT, DE6 f; 

VAPOR PRESSURE: 

V~POR DENSlTY: 

SOLUBILITY (llT Ill IJAT£Rl: 

SPECIFIC GRAVITY IIi !lATER: 

EVAPoRATION RATE 
APPEARANCE/ODOR: 
I'IELTING POINT, DEF F: 

Not appl icabi.e, lli!T-27 1s a powdered solid 

Hot appl icabte, Hlli-Z7 is 11 por.4derf:d solid 

Not applicable, INT-27 is a pol.ldere!d solid 
Slight (0.1-1.~) 
(HC0=1) 3.15) 

Hot appl ic<Dle, HWT-:-27 is b po-.x:lered solid 

Gray or ~oonite ,por.ider; no odor 

Hot appLicable 
I 

SEffiOI'f 5 - FIRES EXM..OSICif '"lARZ' IIATA 

FLASH PO!NT, DEG F: 

FLAMMABLE Ul"llTS IN AIR, ;; 

EXl!kGUlSHlNG MEDIA: 
SPECiAL flRE FlGHTit-t; PROCEDURES: 

UNUSUAL FIRE AND EXPLOSION AAZARDS: 

LOUER EXPLOSIVE LIM[T; 

UPPER EXPLOSIVE LI/'IIT: 

SECTIOH 6 - I£ALTH liA.ZA!U) IKFOI!KATIOH 

ACGIH Threshold li~it Value (1988-89): 

OS!~ PEl (Final); 

HIIT-27 is 11C11Corabustible and not explosive, 

tJot applicable 

)lot appl il'.able 

Not applicable 
Kone 

t.lot applicable 

f".ot fWLicable 

Total dust cont,..init~g nr:1 asbe.&tas and less than 1X silica - 10 rrg/m3 

Total rust- 50 IIHlion particlesjft.3 

Total oost - 10 rt;J/ra3 

Respirable Du1t - 5 ~/a3 

-3-

.._.,. 
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POSSlBL..E EFFECTS OF EXPOSURE; 

A.CliTf: HIIT-Z7, especiatly ~ an ingredient in slurrie,, can dry the skin alld cause cauSTic: bum:<. 

Direct eontact w1th the «)'K ean C.'IU$e irrHat1on. lnhal&tion can irrit11te the upper rt'sp1ratory 

sy.stert. 

amaac: lf.IT-27 can calJ$t' inflllllll3ti<ln of th~ lining tiss~.~e of the int~rior of th& ro~ al"'d inflMnation 

of the cornea. Hypersensitive individuals II'IIIY develop an allergic der.~~atitis. CHIIT-27 MY 
I:Oiltilin trace (ll:.!~ than 0.05%) liiiiOllnts of chrornUII nlU or eorpounds, including hexavalent 

throlliUJI or other metals fo~r~d to b@ ha1arda.Js or- toxic in SOIHt che~aical forras. These 11etal~ are 

mostly presen~ as trace su~titutions within the principle tinerals.) 

E~Dergenc:y and fint Aid Procedures: Irrig<~te eyes i11111ediately and repeatedly whh 'Jater and get pr011pt ~i cal 

attention. Vash exposed skin areas with soap a!ld '.Riter. P-ppl)' sterile dressings. lf ingested, consult a 

physician immediately. Drink yater. 

SEtnON 7 - JIEACTIVllY Mn 

STAl!Jl..lTY: 

INCOHrATIDILlTY: 

; 

Product is su~le. Keep dry until used. 

Altninw powder and other alkali Bnd .alkalme earth elea:ent& ilill ~act in wet 

1-UT-27, libeN:ting hydrogen gas. 

HAZARDOOS DECOKf'OSlTION PROOUCTS: None 

HAZARDCX.IS POLYMERIV.Tla.: Will n.~t oct.:ur 

SECTION 8 - SfiU. P~EDllREs 

Steps ta be tal:en in cace material is ~iUed: Use dry cle!U1Jp ethods that do not dispese the dust into the air. 

Avoid b~eath1ng the .dt..lst. Ellergenc:y procedur~ ilt~ not required. 

Disposal Method: Sllall IWIIOunts of material can be disposed of a' COfiJIIU'I w11ste or N!tllmed :o the container or 

later U&l!r ff it is not contara1nated. f.Jirge wlur~e~ 11ay require spechtl handling. 

S'ECT.la'f 9 - SPECl.Al PROTECnat lHFORIV.TlOII 

Respiratory Protection: In dusty enviror.raents, the use of a HSHA/NlOSH-appro~ed respirator is reco~ended. 

Ventilation: Loc:el exhaust can be U$eO to :cntrol air!>orne dust levels 

Eye Protection: Use tight-11tting goggle~ in dusty environments. 

Slcin Protection: U.o;e btltrier creaiiS, i1perv1ous, abrasioo, and all:.el;·resbtant glovE-S, boots al'ld protective 

clothing to protect the sl:in 1rora prolonged contact with 11et cement in plastic concrete, mrtar or slurrhs. 
lUIC."diately after working vith ~;>erent or ce:~ent-CC!t"'tain1r.g tDtcrials, 110rl::ers $hould llholter with soap and uater. 
Precautions DUst j), tlll:.en .. ter.ent bums with tittl' varning-tittle heat is 5~1'\sed. 



INFORHATION I'RESBiTED HEREIN HAS SEEII CO.HPLIED fRCt1 SOURCES CONSIDERED TO BE DEPENDABLE ANI> IS ACOJRA.TE Ar~D 

RELl-.st.E TO lHE BEST OF OUR l':NOIJLEOGE AllD BELIEF SliT IS NOT ClJAIUffi'EED TO BE SO. NOnilNG HERE Ill IS TO BE CONSTRUED 

AS RECOif'IEHDIIei AHY PRACTICE OR AJrf PRODUCT IN VIOU.TICtl Of AllY PATENT OR lH VIOU.TIOH Of r.NY LAII OR REGULATION. 

IT IS niE USER'S RESPONSIBlLITY TO OETERIHHE FOR HII1SEU' niE SUITABILITY OF ANY 11ATERIAL FOR A SPECIFIC PURPOSF. 

AIID TO ADOPT SUOi SAFETY Pl!ECAUTIOUS AS HAY BE NECESSARY. WE MAKE NO UARIUNTY AS TO TH~ RESULTS TO BE OSTAIHED 

lJf USING mY KATERIAL AND, SINCE cctiDITlOHS Of USE AP.E ft)f UNDER OUR CONTROL, liE MUST NECESSARILY DlSCLA!I'I /..LL 

LIABILITY 1/ITH RESPECi TO THE' USE OF All'!' HATER I AI. s;J?PLIED BY US. 

·,..,.., 
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COLLOID .ENVIRONMENTAL TECHNOLOGIES. COMPANY 

TECHNICAL DATA SHEET 

Clarion PM-1 00 
1he fitrofion Media Designed to Rem:>ve Oi and Sparingly Sollble Organics from Water 

PM-100 is a proprietary granular filtration material made for 
column operation which reliably ah!orbs on and slmDar 
organics from Wiler. By removing oil and grease from water, 
tbe e1fecrivcness of many odlet treatment products and 
equipment is enhanad 1be standard product Is a mixture of 
~ active solbcnt and 70$ andlracite filter media that 
allows for the maximum utilization of the large soq>don 
capabityoftbePM-lOOwithoutexcessiveprcssurcbuildupin 
tbcml•nnn 

Figwe 1 contains the breakthrough curves for a waste water 
containing SO ppm oil and grease when treated with activated 
c:azbon and PM-100. n is obvious that PM-100 is far superior 
to caibon for treating this water. 

Pfe. Treatment Mode: PM-100 is cxcellentforprc-treatmeitt 
of water to protect other unit processes. such as activated 
carbon. reverse osmosis and desaUnadon systems, from oil 
and grease extractables. 

Post-Treatment Mode:-PM-100 is extremely efficient as a 
polishing agent downstream of equipment such as dissolved 
or induced air .tlotation units, API oil separatOrs, conuPtecf
plate separatOrs. granular media oil coalescers. ultrafiltration. 
air strippers and System AC -

Operating Cost of a PM-Series System 
The cost of operating a PM -series System can be dctennined 
bymeasuriogthcoiland greaselcveloftbc water co be tn:ated. 
The oil and grease coocentration in ppm multiplied by 2 wm 
yield the approximate cost of operating the system In cents per 
1,000 gallons (¢/1,000 gal). In most cases, we recommend 
laboratory column test to detennine actual cost for a given 
wastewater. Wehavefoundthattraditionalbatchequilibration 

· measurements are not a good indicator for the PM-Series 
technology. 

10 211:10 «<SO 1D ~~~ 

Lila's ol Wa1« Treall!d 

The following specific applications are examples of where 
PM-100 bas been used: 
• Oeanupofgasoline and diesel contaminated groundwater. 

Advantages and Benefits 
• Economical to use- PM-100' s large capacity (up to 60% 

its weight) foroUandotherhighmolecularweightorganics 
makes it the cost effective aU-removal alternative relative 
to other quality filtration materials. 

• Clean up of produced wa:terin crude oil production wells. • Dependable- PM-100 can accommodate increases in 
flow rates and contaminant concentration levels caused • Removalofemulsified organics from steam condensates. 

• Removal of creosote and pentachlorophenols from wood 
treatment plant cftluent. 

• Clean-up of oily lagoons at "Super Fund" sites. 
• Removalofoilandgreaseemulsionsfrommanufacnuing • 

process water streams. 
• Removal of organic pigments from pigment production • 

Waste streams. 

PM-100 Application Mode 
Stand Alone Mode: PM-100 is the best technology available 
for treatment of oil contaminated steam condensate when 
recycling bact to a boiler is preferred to sa~e make·up water 
cost and BTU value. 

by accidental spills and plant upsets. When oil is not 
present. PM-H)O is not being expended. thus providing a 
"fail-safe" method to prevent on contaminatioiL 
Simple to apply- PM-100 is employed in conventional 
filtration contactors. 
Non-hazardous - Fresh PM-100 is non-hazardous; 
therefore, the waste classification of the spent material is 
determined by the constituents removed. 

1500 W. Snure Dnve • Arlington Hergnrs.lllinors 60004-78C3 •tiCS- .3?:-::.:c.: • -~!,:x -:-- ..!33C::· • =.:.;< ;?Oa; 506--3;50 
A wnorly owned suosiarary ot J.rr.o".:ar ::---:·-~ C.:~can·: 

The inlormarron ana oat a contarnea herern are believed :o oe acc:Jrate i'"':: ·::·•"~::;'~ .::::-:-: -a~~~ ~: .v.:u·:~~:·, :r :~n:: ~rnc anc acr:ec:s no 
responstbility lor tne results octarned tl'tro:Jc;~ .>c:: •:J.:·:- : · '"::o; -~·=~~a:z·:-

-.... .:. ...... -... ~ .. 
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PM-100 Use In Column F'dter Systems 
PM-lOOisavailablcin 16x40meshsize (U.S. SWldan:l 
Series Sieve Sizes) and is employed in pressurized 
conractor vessels as a single stage unit process for 
insolubleoUrcmoval.Itisnotgenerallyrccommended 
for application in gravity filters. 

Where thePM-lOObcdhas ancxtendedon-strcamlife. 
suspended solids removal through chemical 
clarification and settllng may be recommended. 1bc 
requirement is commonly associated with conditions 
of oil removal in lower concentration (i.e.. 0-25 pp:n) 
and high flow rates, or unit process protection from 
infrequent on intrusion. 

' - =---=-· .. _~·-·. 

Activated carbon adsoroers arc normally suitable for 

.. 
a 

1: 
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I I 4 I I v • M • 
&lpedi:ial FbNVeloc:ity (GPM'S:l. f1) 

' use as PM-100 absorption contactors. The pressure 
drop forfreshPM-100 is shown in Figure 2. Because the active ingredient SW'Cl1s on application as it absolbs insoluble on, the· 
presswedrop at any superficial flow velocity will increase (by approximately 5 times at maximum media saturation) ina solids 
free stream. If the maximum oil capacity on PM-100 reaches 50-60% by weight the associated operating pressure drop will 
frequently determine the need for PM-100 replacement · · 

A backwash curve is also shown for fresh PM-1 00 (figure 3).1be physical characteristics ofspentPM-100, however, makes 
backwashing of spent media with greater than 30-50% on retention impractical in most instances. 

Spent PM-100 Disposal Mechanical features for PM-100 filter systems should 
include: PM-100 is commonly dispos¢ of at either an appropriate 

landfill facility, or through i.ricineration. Relative to landfill 
disposal. the composition of fresh PM-100 is non-hazardous; 
therefore. the waste classification of the spent matetial is • 
determined by the constituents removed. SpentPM-lOO's fuel 
value of approximately 15,000 BTU/lb. compares favorably 
with many grades ofbin.uninous coal 

l' Suitable underdrain to assure uniform water throughout 
the PM-100 bed. 
Where ·required, pack gravel around underdrains for 
applications involving infrequent PM-100 replacement 
and high oil loading. 
Adequate free board to allow for proper bed expansion if 
backwash capability is necessary. (Note: Bed expansion 

PM-100 System Design Criteria 
The design criteria of PM-I 00 systems is similar to a typical • 
granular activated carbon system. The following design 
_parameters are recommended: 

caused by oil retention in the PM-100 is negligible.) 
Access for mechanical or vacuum rein oval of spent PM-
100. 

Granular on absorbent --··-··-·-····--PM-100 
Bed depth (recommended) .. ---·······-3 feet (min.) 
Hydraulic loading {recommended) -·· 3-4 gpm/sq. ft. (max.) 
Contact time (recommended) ....•......•. 2-5 minutes 
Bed expansion (if requited) •.............. 20% 

Specifications: 

Particle Size (U.S. Standard Sieve Sized) -16 x 40 mesh 
Moisture- 8% 
Water Retention, Dtained -10% 
Density-Shipped 52-54 IbJcu. ft. Backflushed, settled in 

column 61 lbJcu. ft. 
Packaging- Standard Packaging for PM-100 is in 2,000 lb. 

Super Sacks. Packaging in 75 lb. Fiber Drums and Bulk 
Transpon is also available. 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

\ 

TECHNICAL DATA SHEE_T 

Clarion PM-1 00 
calculation ot Heat Cornbi.Sc:n ot Fresh PM-1oo· 

High BTU Value Calculations: 
PM-100 

"Material Weight% BTU/lb. BTU/lb. 
Clay 18.2% @ Inert = 0 
Additives 9.4% @ 18.052 = 1,697 
An.thmcite 64.4% @ 12.900 = 8.308 
Water 8.0% @ Inert = 0 

High BTU Value (BTUnb.) = 10,005 

Law BTU v~ Calculations: 
ffigh BTU Value = lO.OOS 

Less: Hydrogen in Compouild = (116) 
Less: Free Moisture = (80) 

Low BTU Value (BTUnb. = 9,809 

' • Assuming 30% absorption by weight of oil and grease per pound ofPM-100, and oil and grease of 18,000 B1U/lb, the High 

B1UValueof"spent"PM-100calculatesto 15,40SBTIJ/lbandtheLowB1UValueof"spent"PM-100calculatesto 15,209 
BTIJ/lb. - ' - - -

PM-1 00 is specifically designed for removal of higher molecular weight. less water soluble organic compounds, 

which often occur as emulsions. The advantages ofPM-100 are: 

• 

• 
• 

Extends the life and absorbeilcy of activated carbon by removal of larger molecular organics which blind the 

pore structure of activated carbon. 
Improves the effectiveness of other treatment products and equipment by removing oil and grease from the 
water. 
Operates in the stand alone mode for treatment of oil contaminated water or steam condensate . 
Operates in the pre-treatment mode to protect other unit processes (activated caroon. reverse osmosis units, 
etc.) from oil and grease extractables. 
Operates in the post-treatment mode as a polishing agent downstream of dissolved air flotation units. API oil 
separators, corrugated plate separators, System AC, etc. 
Lowers overall operating cost relative to utilizing activated carbon alone. 
Smooths out upsets that result from large intermittent oil incursions. 
Removes dissolved, mechanically emulsified, and free oil from waste water. 

'

W 1500 W. Shure Dnve • Arlington He1ghts. Illinois 60004-7803 • ( 708) 392·5800 • Telex ITi .1330321 • FAX ( 708) 506-6150 
A wholly owneo suos10iary of Amerrcao Collo1d Comoany 

The information and data conta~ned herein are believeo ro oe 3ccurate aoa re!oaore. '::C:TCO I'TlaKes r>o -Narranry or any kona ana acceors no 

resoons1b1lity for the results oota1ned througn aoohcalion of lh1s .nformauon. 

I .. -·-- .. : ............. -·~~ 
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Clarion PM- 1 00 
Sorption Technology of PM-100 

1be PM-100 technology is a unique approach to sorption of organics from water. However, it diffeiS from activated 
carbon in the mechanism of sorption. In Figure 1, activated carbon adsorbs organics through a surface area related 
mechanism. PM-100 operates through a partitioning phenomenon that has little relationship to surface area. Higher 
moleailar weight orgimics, such as humic substances, tend to foul activated carbon by blinding the pore structure of · 
caH>on and lowering the available surface area for adsorption, resulting in loss of capacity. 

Figure/ 

Cross Section of Activated Carbon Bfinding of Activated Carbon 
Pore Spaces 

As illustrated in Figure 2, the surfaces of the clay platelets in PM-100 are chemically modified, rendering the clay 
completely hydrophobic. The modified platelets only have an affinity for organics. As the higher molecular weight 
organics are absorbed, the platelets spread further apart. This phenomenon gives PM-100 a very high absorption 
capacity relative to activated carbon. PM-100 can also be regenerated with a caustic backwash thereby extending 
bedlife. 

Figure 2 

Individual Stack of 
Expandable Clay Crystals 

oo oo o·o 'oo 

Clay Surface Modified 
with Quaternary Amine 

Saturation of Organoclay 
with Contaminants 

--
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

TECHNICAL DATA SHEET 

Clarion PM-1 00 
ProtecfXxl fCi ktivafed Corban Water Treafment ~ems . 

A tecbalcal problem fn tbc ippllcatlon of ac:tivated carbon 
water tteatmeut systemS Is dJc prcseacc of on and gieasC 

exttacrableorganics.Theseorganicstcnd ro behigbennolecul.a 
wctght.less water-soluble compounds occwring many times 
asemulsioils..SuchoigaiJicconraminantstcndtofoulactivatcd 
carbon by blinding the pore structure of the carbon and 

lowcringlbeavailablesurfaceareaforadsorption.resultingin 
loss of capacity. 

"lbe PM-100 tccbDology Is a unique approach to sorption of 
organics from water. However, it differs from activated 
charcoal fn the mechanism of sorption. Activated cartxm 
adsorbs organics duough a surface ~ related mechanism, 

PM-100 operates lhrough a partitioning phenomena that bas 
little~onshJprosurfaccarca.. 1be effectiveness ofPM 100 
to absorb organics Is directly related to the water solubility of 
tbe organic. The partidon coefficient for several organics on 
PM-100versus the water solubility oftheorganics ispresenied 
in Figure 1. 

g ~~~ ........ ---........ -----------~ 
~ 

• 100 - -
Solubiity (ppn) 

Figure 1. 

on and grease. PM-100 wm abscnbup ro 60% of its weight in 

on and greasc.Inc:orurasr. carbon. wm adsorb only2 to 39:7 of 
its own weight. In addition. PM-100 will. absorb lightly 
emulsified oil and~ from solution. When PM-100 is 
utiliz.ed as a pre-tteabDcnt to carbon. it removes the on and 

grease extractables and anows carbon tO remove the water 
soluble organics more efficiently, and with bigber capacity. 
This effect can be dramatic. The lifetime of caroon can be 
extended when combined with PM.;.100 by factors of2 to 10 
times, depending upon on and grease levels in rhe waste 

stream. The PM-100, because of its large capacity, must be 
cbangedonlyafncdonoftbctimesthattbccarbonischanged.. 
In genenl. any time the on and grease cxttactab1es are 1 ppm 
or greau:r, PM-100 wD1 be of an ecooomic advantage in 

combination with calbon. Tbe overall cost of comblningPM-
100 with carbon will be lower than caroon alone. In many 
cases, tbis cost reduction factor is 112 to 1/4 the cost of cubon 
alone, depending upon the on and grease level in the Waste. 

Example ofPM-100 Efficacy 
The brealahrough curves for the application of PM-100 to a 
waste water containing 200 ppm on and grease and 200 ppm 
toluene is presented in Figure 2. 

The first curve is the breakthrough obtained with activated 
carbon alone. It is obvious that carbon is very in efficient for 
removing the mix of contaminants. 

The second curve is the same waste treated with PM-100 
. alone. The PM-100 perfonns substantially better than the 

As can be seen. the is linear relationship between the carbon column. However, when PM-100 is utilized to protect 

partition coefficient ~ ~ solubility of the organic. In the ~n from the oil. the resulting break through curve is 

practical terms this means that any organic that would be supenor in • PU-too 

cxttacted in a traditional on and grease determination will be performanc~ as x Aclivaled Carbon 

absorbed strongly by PM-100, but organics that are highly comparcdtoeuher ~ ..... •..;;.Sof1.;...;.;... __ --.J 

water soluble or that arc quite volatile will absorb poorly onto technology alone. ~ 
PM-100. The PM-100 will efficiently remove from water, } 

free, mechanical emulsified, and dissolved organics which are j 
sparingly water soluble. d! 

;!!. 

The PM-100 product is specifically designed to solve the 
blinding problem in activated carbon systems associated with Figure 2 

j 
j 

·I~ I I I I I ....... ~II 
• 2D » .tO » 1D ,. IOCitGGJUI 

CoUnn VoLme5 ol Wa1Dt Treoad 
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1500 W. :::.hure ::>nve • .Ari1ngton He1gnts. oll1n015 oOC . ..._, • 1 c; --L~~-L • -·-·< - .• wv- · ·. -· - ""' 

A ·Nnollv ownea sucsoe11ary 'J' .:.m~r·-:ar· ~..:~"~'.; ,_QmCar>·. 

The informatoon ana aata conramea :-oereon are oeueveo :o oe accura1a ana r~··ac:~. c::-co "''alles ~:: Narranlv cr a'!·~~'"'= ar-: ac:g::!s .,o 
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PM-100 System Applications Design Criteria 

The criteria forPM-lOOsystems is similar to a typical granular activated carbon system. The 
following parameters are recommended: 

Granular Oil Absorbent ··········------·---··· ................. PM -100 
Bed Depth (recommended) -··---·---··---··---···-··---3 ft. (minimum) 
Hydraulic Loading (recommended) ---------·-----34 gpm/sq. ft. (maximum) 
Contact Tune (recommended) ------------·2-S minutes 
Bed Expansion (If required) ----------------20% 

.._./' 

PM-100 is recommended for column downflow operation in pressure vessels. Activated 
carbon adsorbers arc normally suitable for usc as PM-100 absorption contactors. The 
pressure drop for fresh PM-100 is shown in Figure 3. Because the active ingredient swells 
on application as it absorbs insoluble oU. the pressure drop at any supelficial flow velocity 
will increase (by approximately S times atmaximummediasatumion) ina solids free stream. 
If the maximum oU capacity on PM-100 reaches SO to 60% by weight. the associated 
operating pressure drop will frequently determine the need for PM-100 replacement. Air 
release valves are recommended on all vessels in order to eliminate entrapped air and insure ~' 
proper contact time. If the w~ stream contains more than 1 ppm of suspended solids, ._, 
CETCO strongly recommends,the use of bag filters to remove such solids in order to protect 
the PM-100 from blinding. Detail loading instructions are available upon request. 

A backwash curve is also shown for fresh PM-100 (Figure 4.) The physical characteristics 
of spent PM-100, however, makes backwashing of spent media with greater than 30 to 50% 
retained oil impractical in most instances. It is important to avoid the entrapment of air during 
backwash since air can physically raise the PM-100 bed resulting in loss of media and 
potential damage of under drain systems. Vessels should not be drained prior to backwash. 
Detail backwash instructions are available upon request. 

..... , 
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095-149 

11/14/95 

NEW BEDFORD HARBOR SUPERFUND SITE 
HOTSPOTSED~NTS 

BENCH SCALE TREATABILITY STUDY 

VENDOR/SUPPLIER: \-\At.(o "-

Page 3 of 5" 

Date: \\ / 'J,6 /'1_ '5 

Container No. 13 (10.~ f'Y)fr'l\ ~~) 
I I 

Blend No. \ 

Personnel On-Site: 

Feed Sediment: 
v 

Stabilization Reagent(s): 

0 

Make-Up Water: 0 Q 0 

Total Mixing Time: \ -1- o. \i +'1... ~ ;3.\j Minutes 

Temperature of Sediment: Before Mixing OF After Mixing OF 

pH of Sediment: Before Mixing After Mixing 

Comments: 



095-149 

11/14/95 

NEW BEDFORD HARBOR SUPERFUND SITE 
HOT SPOT SEDIMENTS 

BENCH SCALE TREATABILITY STUDY 

Page 4- of 5 

VENDOR/SUPPLIER: h A<lV\ f\... Date: \\j~ }CJS 

Container No. l3 {I{) AYI ~"~",..,.... Pc.8"1 
Blend No. "2-

Personnel On-Site: 

Feed Sediment: 

Stabilization Reagent(s): 

Make-Up Water: 0 0 0 

Total Mixing Time: \~ Q.l/ +2 -: 3 11 Minutes 

Temperature of Sediment: Before Mixing - OF After Mixing - OF 

pH of Sediment: Before Mixing - After Mixing -

Comments: 



/ 
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D9S-149 

11/14/95 

NEW BEDFORD HARBOR SUPERFUND SITE 
HOT SPOT SEDIMENTS 

BENCH SCALE TREATABILITY STUDY 

VENDOR/SUPPLIER: M AtLLa f'o... 

Container No. l3 (_ \0 .~ OOM ~) 
' Blend No. '3 

Personnel On-Site: 

Feed Sediment: 

Stabilization Reagent(s): 

.o 

-·· '"- .... , 

Make-Up Water: 0 C> 

Total Mixing Time: 

Temperature of Sediment: Before Mixing - oF 

pH of Sediment: Before Mixing 

Comments: 

Page c; of ) 

Date: 1\/.k,))~S' 

-

Minutes 

After Mixing ... oF 

After Mixing 
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D9S-149 

11(14195 

NEW BEDFORD HARBOR SUPERFUND SITE 
HOT SPOT SEDIMENTS 

BENCH SCALE TREATABILITY SfUDY 

Page 3 of s:-
VENDOR/SUPPLIER: WO"-\...~ E"NV ot\.01"1)-\~_ 

Date: l1..{5/cts 

Container No. \_ S_ {lB.~ N>"' Pc::5l 
r' 

Blend No. \ 
Personnel On-Site: -J~"""~ ~, .... \c.~.,..~ 

,.,A..,.A, ~A~'S.. 

Jo~t-l \t\.d' E_ { .U Eo ~cr~ -- ~~ t7 a_:t"T \ 

:il' ~~:--::lllllllillltllf\!W1 It 
Feed Sediment: - ~~0 -
Stabilization Reagent(s): 

0' 

l .. L Oc... _n 182:: 3~e.. -
2 CLA,_ ·""...J _Sr13Aq -zz. D.,Q c. u -
[.3_ .~6~--Pt 7.Z. ~Q-~-- -

0 

Make-Up Water: ("') 0 ~ 

Total Mixing Time: \~\+a.~ """"0·5 .Jr 7.. -=S Minutes 

Temperature of Sediment: Before Mixing - OF After Mixing - OF 

pH of Sediment: Before Mixing - After Mixing -
Comments: 

-



095-149 

11114/95 

NEW BEDFORD HARBOR SUPERFlJND SITE 
HOT SPOT SEDIMENTS 

BENCH SCALE TREATABIT..ITY STUDY 

Page 4 of 5 

Date: \l.;;{s/ 4 S 

Container No. \5 {_ \9.. ~ OnM f'c/5) 
II 

Blend No. L 

Personnel On-Site: 

Feed Sediment: 

Stabilization Reagent(s}: 
0 

\8Z. 

Make-Up Water: 0 

Total Mixing Time: \-+ \ + c .s ...., 0 ·S ~l..., 5' Minutes 

Temperature of Sediment: Before Mixing - °F After Mixing - °F 

pH of Sediment: Before Mixing After Mixing 

Comments: 



( \ 

~ 

095-149 

11/14/95 

.: 

NEW BEDFORD HARBOR SUPERFUND SITE 
HOT SPOT SEDIMENTS 

BENCH SCALE TREATABILITY STUDY 

Page s of5 

VENDOR/SUPPLIER: WQA.,~ \:) E '-IV I t\.o t-.J\-A e~~ '--- Date: 1 L./ Sf; S" 

Container No. \'5 (\S.fu-\ _i:nM PG.~) 
\ I ~ 

Blend No. 3 
Personnel On-Site: JB~' ~I\.. I 1'-J\<...N~~ 

-.....:.l .~, !="t~..A~¥-

...h~~- \(\., PP {\.lE-AL'"f\;\ .... SA 'F~ ,..'t"j 

I /1: :)!!i~~~~~~~~~~(~!i ; / I o? .. ;~ ••• : ; .••. :~::ca .•• ;· _.·. ·-.·•····· 
rr~::rr:r;::oll:ijr:r~~~~:i!i[ I H .~ '~ 1:.::::: •· ;:;1;-A;i)~-·y••:•:•· · ·.· 

······ ·•··. . .... ···· 

Feed Sediment: "2.aoa a --
Stabilization Reagent(s): 0 

\ · _ L /)<.._U 1~ 0~ ~c.. 

Lb.· C<..._Ar-.\ON ~k. ~" 2Z. 4o-
0 

3 m~c-~\ \~ ~ .... o 
0 

Make-Up Water: 6 0 0 

Total Mixing Time: \-\- \ + <J.~ ~os -¥l...:: '5'" Minutes 

Temperature of Sediment: Before Mixing OF After Mixing _.. OF -
pH of Sediment: Before Mixing - After Mixing -
Comments: 
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095-149 

11/14/95 

NEW BEDFORD HARBOR SUPERFUND SITE 
HOT SPOT SEDIMENTS 

BENCH SCALE TREATABILITY STUDY 

Page 3 of5 

VENDOR/SUPPLIER: i:SA&:o ~VI~ $.. Date: 11/~1'1-s 
Container No. I\ ( 10 Aa1 1"\"M .Pc!3) 
Blend No. \ 

1 I 

Personnel On-Site: _jA\1~ "&, N~M ... ~ 
~~,...A.· ~~'t. 

.k~~ lit.1t'O (~~~ ... ,.<..l~S:-A~i"i'\_ 
> 

~~Le_~ Q:)v:::..U"' "5. { ~&.~!l..._1~ l 

[::}}} '{:\})':::: =:,::-: ::::::·· :::.::< _:::-:,:-:-·::<:=: 

c.;1f:j)~~:+ t!\ I Iii 1111111~:ii;.~I·Il; c ':\::%'=: 
::< 0~:\····~) 'Ji~ 

Feed Sediment: - ~cp I[~_S5z:' ~-10~ 
Stabilization Reagent(s): 

~1\..."T'LAN~ C@-_~~ N\ 20 bCOo. -
(\"'1-'\)-e Jt) 0 

_. 

Make-Up Water: 0 0 0 

Total Mixing Time: 1+-o.s-t '2. :: 3.s- Minutes 

Temperature of Sediment: Before Mixing - OF After Mixing - OF 

pH of Sediment: Before Mixing - After Mixing -
Comments: 



095-149 

11114/95 

NEW BEDFORD HARBOR SUPERFUND SITE 
HOT SPOT SEDIMENTS 

BENCH SCALE TREATABILITY STUDY 

Page 4- of :5:" 

VENDOR/SUPPLIER: E()A~ ~1\.VI'-~~ Date: 1\j~ jq S 

Container No. \ \ (\O ~Ci'J f'ID.m PC'.B) 
II 

Blend No. L-

Personnel On-Site: .JAI-1€"-, lS,.c..,.._,,._....,AN 
~~~-~" \ ~"-AN 'I,:;. 

~\41'-J \A.,pp (~~~-rl..i~ s~~-~\ 
'-J 

I-\ 18-.~N Cb~ (<~~"~ (~\-1~\N~) 

1 \\f~~~ht %; : .. ·······~d~~~)(g···;-········ !.••······ ~9libt:.~~1~·········~ ;gr~<S__lL__;> 

Feed Sediment: - ~co-. II""- ~l _5&1-1_0~ 
v 

Stabilization Reagent(s): 

'· .G'oiL."T'~ ~ Nt'\ (.c. ·""-"'"""" 2o hOG 
C\YP~n.) d 

1., 0 II. Cfl.Y (.,S I'S ... 
v 

Make-Up Water: a () 0 

Total Mixing Time: \ -+o .~ + a,s +1. ,.. ~.~ Minutes 

Temperature of Sediment: Before Mixing - OF After Mixing - OF 

pH of Sediment: Before Mixing - After Mixing -
Comments: 



095-149 

11/14/95 

NEW BEDFORD HARBOR SUPERFUND SITE 
HOT SPOT SEDIMENTS 

BENCH SCALE TREAT ABILITY STUDY 

Page 5 of 5 
VENDOR/SUPPLIER: e8~ Set\'-''<....""< 

Date: II/ ?a)1s 

Container No. I I ( \ ~ . ~ ootn 9cl0l 
' \ 

Blend No. 3 
Personnel On-Site: .J~\-\'E~ ~~t.J~MAN 

YA.NP...·, ~1\AN..,.,_ 

~~\....) -:\'tt. 9P (~€"'-="~ ~ ~;p~Tt.l 
~t::~N ""'Pou~ S {'5..i::l.w. Pl.. I """"') 

II 
.. . . .. 

}~)!; • · Weig~(~[±: ·? >J;Ufi '''"" 
,:,:::: 

:.: Weiglif% 

• ••••••••• 

]:_i·[_'"g: 
m 

..... _.:-·:-:-··.·. ·o;tJ.<•,••:' n. ::; 
Feed Sediment: - .;kr~'""' (~~~ ~~I)!)) 
Stabilization Reagent(s): 

0 

l. \=>oo\..."iL4. N~ C~M~~\ '1.5 \SC e..-

( Tr.P \; -n:, v 

.-
$ ISc::... t.Q\\.- OA.~ 1., 

<J 

Make-Up Water: c C) a 
Total Mixing Time: \ -+ 0.5' ..J,. 0 ,'""'5 ~..:z.: ::; ~.~ Minutes 

Temperature of Sediment: Before Mixing -' OF After Mixing - OF 

pH of Sediment: Before Mixing - After Mixing -
Comments: 
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Tuesday 
May 24, 1988 

Part IV 

---
TC.LP 

S-k."' \"t'(h St<-t \ 

C.~~-e Mo J. 

~Vcif-o~~ · 

Environmental 
Protection Agency 
40 CFR Part 268 

Land Disposal Restrictions; Proposed 
Rule 



. 1879Z federal Register 1 Vol. 53. No. 100 I Tuesday, May 24, 1988 I Proposed KuJes 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 268 

(-. (FRL-3328-9) 

"-" land Disposal Restrictions 

AGENCY: Environmental Protection 
Agency (EPA). 

I 

ACTION: Proposed rule. 

SUMMARY: The Environmental Protection 
Agency (EPA) is today proposing to 
revise the Toxicity Characteristic 
Leaching Procedure (TCLP), "Method 
1311," as proposed on')une 13, 1986 as 
part of the Toxicity Characteristic (TC) 
and as promulgated on November 7, 
1986 as part of the Land Disposal 
Restrictions Program under the ResoUJ'Ce 
Consel"\"alion and Recovery Act 
(RCRA). The changes to Method 1311 
involve the use of a stainless steel cage 
in llie bottle extractor, the addition of 
new suppliers of equipment, and the 
addition of a more detailed method flow 
chart and diagram of the stainless steel 
cage. The cage modification would 

e!'_i»W ~.f!Jte me·· 
~ii:l~~ 
DATEs: Comments on this propOsed rule 
to modify Method 1311 must be 
submitted on or before June 23, 1988. 
ADDRESSES: One original and two 
copies of all comments on this proposed 
rule, identified by the Docket number F-
88-TCA-FFFFF. should be sent to the 
following address: EPA RCRA Docket, 
WH-562. (LG-100). U.S. Environmental 
Protection Agency. 401 M Street SW., 
Washington. DC 20400. Please place the 
Docket number on all comments. The 
EPA RCRA Docket is located in the sub
basement at the abo\·e address and is 
open from 9:00a.m. to 4:00p.m .• Monday 
through Friday. excluding Federal 
holidays. To review Docket materials. 
the public rnust make an appo(ntment by 
calling (202) 475-9327./\ maximum of 50 
pilgcs of material may be copied from 
any one regulatory docket at no cost. 
Additional copies cost SO.ZO/page. 
FOi'\ FURTtli;;R INFORMATION CONTACT. 

f-'or E:eneral information. contact the 
RCRA Hotline Rl (800} 424-9346(toll· 
free:) or (20:!) 38:l-3000. 

1-'or infonnation on the·technital· , 

i···.~ ro. ~~ 
t.~ . ~ .. : 

SUPPI.EMiENTARY INFORMATION: 

Tah!e uf Conhmls 
l';,rl I. CJ;,d;~:ruum.l 
Part II. lnr.urpnration of C;!;.:•· :.nd Otlwr 

!\. fud~ fi•:a tiuns 

Part UL Economic and Regulatory Impacts 
Part IV. Lbl of Subjects In 40 CfR Part 268 
Part V. References 

r. Background 

On Januat) 14. 1986 (51 FR 1002). EPA 
proposed the frc~mework for 
implementing the Congressionally
mandated Land Disposal Restrictions 
Program [LOR) under the Resource 
Conservation and Recovery Act 
(RCRA). This action. among other 
things. proposed to establish treatment 
standards that had to be met before 
wastes could be land disposed. To 
determine whether the applicable 
treatment standards bad been met. the 
Agency proposed to the Toxicity 
Characteristic Letlcnmg 

TC proposal expand 
"the existing Extraction Procedure 
Toxicity Characteristic (EPTC) by 
requiring that additional chemicals be 
considered in determining the 
h.llzardousness or a waste. and by using 
Method 1311 to determine the presence 
or such chemicals in. and their potential 
to leach from. a waste. In both these 
proposals, Method 1311 was developed 
to simulate the mobility of both organic 
and inorganic compounds. In the ·rc 
rule, EPA proposed that Method 1311 
would replace the Extraction Procedure 
(EP) in the EPTC. 

In response to these proposals. the 
Agency received numerous public 
comments regarding the test protocol. 
As a result of these comments. sever.JI 
changes and clarifications were 
incorporated into M!thod l;lll when it 
was promulgated ss.~ La~d~ 
psal·ResbicU~l!J~_-. 
0\'1l~1.t~ Thes~ 

modifica.tions" included'riJ·specifying 
that the percent solids dctcrn:ination be 
performed on a separate snmple to 
pre\·ent problems when volatile specic:s 
are important.~ clarifying that mulliple 
e.xtra~tions might be required for 
sam piPS of low solids content in order to 
obtain su!ficient extract to conduct the 
needed analyses.:W specifying . 
particular qut~lity assurar.ce information 
which should be maintained and 
available ·ror inspcction.l4lsp1:cifying 
slorage periods for the lc;•chate. (5J 
recommendin~ the usc of borosilicc.te 
glass bottles O\"c•r the use of flint glass. 
andl~ clarifyins that. in the boule 
pro!ril:ol. centrif~:gation may he used as 
an aid to filtratiun of eith1!r the! initial 
Hquid phase nf tho~ was:1! ur thr. c:xtrac:t 
of the sulid p!m~c. 

Although these changes were not 
incorporated into Method 1311 when it 
was proposed as part of the Toxicily 
Characteristic (TC), when the TC is 
finally promulgated. these changes will 
be added. In addition. EPA is today 
proposing to make additional changes to 
Method 1311 (as used both in the LDR 
program and the TC) in response to 
comments received from the TC and 
l.DR rules and recent studies conducted 
by the Agency. These changes consist of 
incorporating a stainless steel cage in 
the bottle extractor, which allows the 
elimination or the particle size reduction 
step for certain materials: the addition 
of new equipment suppliers; and the 
addition of a more detailed method flow 
chart and diagram of the cage. • 

The cage modification would respond 
to those commenters who argued that 
requiring aU wastes to be milled/ground 
before extraction (as currently required 
in Method 1311} would penalize those 
persons who solidify their wastes into a 
monolithic mass or those persons whose 
wastes are iDa monolithic form. The 
addition of new equipment suppliers is 
in response to new information on the 
availability of suitable testing 
equipment and would address 
commenters' concerns that equipment 
shortages will prevent timely waste 
testing. The addition of a more detailed 
method flow chart would address 
comments that the current method flow 
chart needs to be explained and 
Clarified. The addition of a diagram of 
the stainless steel cage is for 
clarification. 

IL Incorporation of Cage and Other 
Modifications 

Method 1311 (us proposed on June 13. 
1986 as purt of the TC and promulgated 
on No\'ember 7.1986 as part of the LOR) 
requires that the waste ur.dergo particle 
size reduction in those cases where the 
wasle cannot pass through a 9.5 mm . 
sie\'e or has a surface area of less than 
3.1 cml/g. This particle size reduction is 
achieved through milling the waste. The 
Agencv believed. given the uncertainties 
concerning the long-term en\"ironmental 
stabilitv of solidified wastes. thnt 
milling "these wasles was an 
en\"irc,nmentallo; conser\"utive npp:-oach. 

Howe\"cr. f.PA recei\·ed numerous 
comments on the issue of particle size 
reduction. particularly us it would apply 
for monolithic and stabilized wastes. In 
parlicular. these commcnters indicated 
that wastes are sometimes solidified by 
stabilization ur fixation processes tu 
intentionally prl:,·cnt contat:t (and 
subsequent leaching) between water 
present in the disposal unit ancl the toxic 
spt?cit:s pwscnt in the wust•!. 
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Additionally. certain wastes may exist 
as rugged, monolithic materials. These 
commenters argued that since rugged 
monolithic solids and well-solidified 
wastes are not likely to be physically 
degraded in a landfill. such waste 
samples should not have to be milled 
into small particles (to pass through a 
9.5 mm sieve) before extraction. The 
commenters suggested that as a 
replacem.cnt for the milling requirement 
for monolithic wastes, the structural 
integrity procedure (SIP). from the 
Extraction Procedure {EP), be reinstated 
and improved to simulate the effects of 
weathering processes (such as wet/dry 
and freeze/thaw cycles) and vehicular 
traffic on a landfill. 

The Agency has reviewed the use of 
the SIP, which uses·a drop-hammer to 
test the integrity of the waste and to 
reduce its size if it fractures. The 
Agency found that, although it may 

, simulate the potential of a monolithic 
wa~ to be degraded by vehicular 
trafllc on a landfill. it cannot address 
certain other stresses acting on the 
waste (e.g .• wet/dry and freeze/thaw 
cycles). While evaluating the use of the 
SIP, the Agency found that. when 
certain monolithic materials were tested 
using the SIP. the materials retained 
their monolithic structure. When these 
materials were subsequently placed in 
the glass extractor bottle and rotated. 
the bottle would break. Consequently. in 
order to prevent breakage of the bottles, 
the Agency developed a cage insertfor 
the extractor bottle. The cage. which is 
designed not to move within the bottle, 
is constructed of 0.25-inch stainless steel 
woven mesh. Experiments have shown 
that the use of the cage prevents bottle 
breakage (Ref. 7}. 

While evaluating the utility of the 
cage, the Agency noticed that wastes 
which were believed to be weP
solidified retained their monolithic 
nature in the cage during extraction. 
whereas wastes which were believed to 
be less well-stabilized (even though 
some of them had passed the SIP) were 
broken into small pieces during the 
extraction. 

To further examine this apparent 
correlation. the Agency obtained a 
select group of stabilized wastes which 
had been tested for their apparent 
resistance to environmental stresses, 
such as wet/dry (W/D) and freeze/thaw 
(F/T) cycles. These included wastes 
which were unlikely to under$0 
degradation due to F /Tor W /D type 
stresses after placement in a landfill a:. 
well as wastes which did not appear to 
be resistant to such stresses. Resistance 
was measured by subjecting the wastes 
to repeated cycles of water submr.rsion 

and oven drying and freezing and 
defrosting using draft ASTM methods 
··wetting and Drying Test of Solid 
Wastell" (Ref. 7) and "Freezing and 
Thawing Test of Solid Wastes" (Ref. 7), 
respectively. Wastes that did not fall 
apart or lose 30'Xo of their original weight 
after 28 cycles ofF/T and W/0 were 
assumed to be resistant to 
environmental stresses. The 30% or more 
cut-off was based on data from both an 
EPA/Environment Canada/Industry 
study and from studies conducted by the 
Alberta Environment Center (Ref. 7). 

Those was been 
previously characterized using the W /D 
and F/T resistance tests were then 
subjected to the extractor using ~e cage 
insert (Ref. 7). The cage was considered 
to correlate the behavior of the W /0 
and F /T resistance tests if the samples 
that were degraded in the F/T and W /0 
tests were degraded after tumbling. The 
results are shown in Table 1. This study 
confirmed that those wastes that are 
resistant to en...-ironmental stresses were 
resistant to degradation using the cage
modified extractor. Those that were not 
deemed resistant to the environmental 
stresses were degraded by the extractor. 
For instance, both the wet/dry and 
freeze/thaw tests completely degraded 
the poorly stabilized pozzolonic (lime/ 
fly ash} material and the poorly 
stabilized K02B concrete mixture. but 
neither test caused significant 
degradation of the vitrified. polymer 
encapsulated, or well-stabilized Fo24 
concrete wastes. In addition, experience 
with the SIP in the laboratory has shown 
that stabilized solids that were not 
degraded by the SIP. yet that failed the 
freeze/thaw and wet/dry procedures, 
also were degraded by the cage 
extractor. These preliminary results 
suggest to the Agency that the cage 
tumbling procedure may better correlate 
with the environmental stability of the 
waste than the SIP. Although these data 
are scant, the Agency feels that there is 
sufficient basis to propose this 
procedure. Cpmmcnters should 
understand that the Agency will 
continue evaluation of the procedure 
during the t..omment period; we 
encourage submission of data and 
suggestions of additional sources of 
useful information. 

TABLE 1.-CoMPARISON OF WET/0RV, 

FREEZE/THAW AND TUMBLING WITH 
CAGE INSERT 

Per_~t Of weight Average 
remammg (number ot percent 

Sample cycles) Ofw~ht 

Fr~e/ 
rema""n<J 

WeVdty alter 
lhaw lumblin<J 

F024°2;t __ 73 (28) 77 (28) "71 F0245:1 ___ 64 (28) 91 (28) ·eg 
K028•t:1.- 0 (3) 0 (17) •o K028 5:1 ___ 70 (17} 90 (28) •72 
lime/fly ash 

1:1 
l.ime/lly ash 

0 (3) 0 (1) •o 
2:1 0 (5) 0 (2) •o 

Polymer 
encapsulated 100 128) 100 (28) •too 

VItrified'- 97 128) 89 1281 •86 

. ··=!"ested lo ~ta. result is average of 2 

·~ c Tested in triplicate. result is average Of 3 ex-
periments. 

• .. Only a single specimen was tested. 
• .. rnclodes chlorinated solvents (40CFR, Part 261. 

App.VII). 
• -=Includes 1,1,t·lrichloroethane. vinyl chloride 
'•1-l jar used M to small quantity of waste 

available. . 

The eves 
that some enca"psillated wastes may be 
well-solidified but is concerned about· 
encapsulants which will corrode (e. g .. 
metal battery cases) or otherwise 
degrade in the environment. thereby 
permitting contact between the waste 
ma.lerial and landfill leachate. 
Therefore, the Agency is continuing to 
require that all encapsulated wastes be 
milled. The Agency. however. invites 
comments on how to define stable, non
corrodable, encapsulated wastes. 
Studies and data are needed of 
encapsulants that will not be readily 
breachable. Based on data and 
comments obtained. the Agency may 
consider different testing requirements 
for encapsulated wastes. The Agency 
also requires that wastes which arc 
tested for volatiles be milled. The 
extraction of volatiles requires the.use 
of a special extraction device, the Zero 
Headspace Extractor (ZHE). which is 
made of Type 316 stainless steel. The 
Agency does not know how to adapt the 
ZHE to incorporate a cage insert and 
therefore. still requires that wastes that 
are tested for volatiles go through 
particle size reduction. preferably as the 
sample is being taken in the field to 
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minimize volatile loss. The EPA invites 
comment on how to reduce the particle 
size of volatile-containing wastes to 

(,...._ minimize volatile loss and. based on 
'-'comments obtained, may consider other 

altemati\'es to milling of volatile
containing wastas. 

The other modifications. the addition 
of new equipment suppliers, the addition 
of a more detailed method flow chart. 
and the addition of a diagram of the 
stainless steel cage, are being added 
primarily to further clarify the method. 
The new equipment suppliers include 
two manufacturers of rotary agitation 
devices, Environmental Machine and 
Design, lnc. of Lynchburg. VA. and 
Millipore Corp. of Bedford, MA: one 
manufacturer of a Zero Headspace 
Extractor vessel (ZHE). Lars Lande of 
Whitmore Lake, MI; and two 
manufacturers of filter media, Millipore 
Corp\ of Bedford, MA. and Nucleopore 

· Corp. of Pleasanton. CA. These 
manufacturers are listed in Tables 2. 3, 
and 5. respectively, along with comp.any 
telephone numbers a:1d equipment ·1 
model numbers. 

Ill. Economic and Regulatory Impacts 

A. Regulatory Impact Analysis 

Executive Order 12291 requires 
regulatory agencies to conduct a 
Regulatory Impact Analysis (RIA) for 
any major rule. A major rule is one 
likely to result in (1) an annual effect on 
the economy of SlOO million or more. (2) 
a major increase in costs or prices for 
consumers, individual industries. 
federal. state. or local go\'errunent 
agencies, or geographic regions. or (3) 
significant adverse effects on 
competition. employment. investment, 

for comment·a Regulatory Flexibility 
Analysis which describes the impact of 
the rule on small entities (i.e., small 
businesses. small organizallons, end 
small governmental jurisJictions). This 
analysis is unnecessary. however. if the 
Agency's Administrator certifies that the 
rule will not have a significant economic 
impact on a substantial number of small 
entities. 

The Agency has examined the 
potential impact of the proposed rule on 
small business and has concluded that 
this regulation wiU hsve no adverse 
impact on small entities since the 
modification to Method 1311 does not 
significantly affect the cost of testing. In 
fact. becau:~e the modification reduces 
labor costs. this proposal may reduce 
testing costs. Therefore, I certify that 
this regulation will not have a 
significant economic impact on a 
substantial number of small entities. 

C. Paperwork Reduction Act 

The proposed rule contains no 
recordkeeping or information collection 
requirements subject to OMB review 
under the Paperwork Reduction Act of 
1900. 44 U.S.C. 3501 el seq. Because 
information collection or recordkeeping 
requirements are not required by this 
proposal, the Agency has not prepared 
documP.ntation pursuant to the 
Papenvork Reduction Act. 

List of Subjects in 40 CFR Part 263 

Hazardous wa&~e. Reporting and 
Recortlkeeping requirements. 

Dated: April 8. 1938. 

Lee M. Thomas. 
Administrator. 

productivity, innov_ation. or the abi!ity of fiil(~~~~ 
U.S.-based enterpnses to compete m .£.;.. .. ,.,.~~ '~-~~-
domestic or export markets. (1) Research. T~angle l~tirute. 'Toxi~ty 

The Administrator has detcnnincd Cl:aracten!hc Leaching Procedure. Draft 
h 1 d • 1 · · 1 Backgrou.,d Document. U.S. EPA. OSW. 

1 at o ay s PJ"!'POSa as not a maJor ru.e. Washingtcn. DC. 1987_ 

In fact. we behev: the pro~osed ~hanges !21 S-Cubed. MModification to the Toxicity 
to Method 1311 wrll result rn savurgs to ··Characteristic Leachins Procedure." U.S. 
persons perfonn!ng the lests using this · F.PA. Cont:llct No. 61H>l-iZ68. 1987. 

method. In particular. the time and, fl R~search Triangle Institute. "~..-ulu<~tion of 
there! ore. labor costs are lower when ···Analytical Procedures Supportmg the 
u::ing the proposed modification because Toxicity Characteristic Leac!ling Procedure 
solid materials will not have to be (TCI..P): Modifications to Protocols." U.S. 
millr:d to pass a 9.5 mm sieve but rather EPA. Contract No. 61H>l-7266, 1987. 

only be reduced to a size to fit the 'l S-C~bed. MM~difi~tion of the ·~p,.P for 
extraction cage in the bo!tle. Therefore. Prob.~m Matnces. U.S. EPA. O~Vt:. 
because this proposal is not a major Washington. DC: ~987. . . 
reoulalion, no Regulatory Impact (5) U.S. ~PA.Iox•City"Charactensllc 

0 
• L~ad.mg l'rocedurr. Background 

Analys1s was conducted. Docm:u:nL u.s. EPA. OSW. wu~hinsron. 
8. Regulatory Flexibilitv Act DC. 1986. 

· (GJ""EPA TCLP Cl:ange~ ... fntcmal Dor:umcn!. 
Under the Regulatory Flexibility Act. 5 u.s. EPA. osw. 1986. 

U.S.C. f>Ol-612 whenever an agency is lit S-Cubed. "Modific3tion ofTCLP to 
required to issue for publica lion in the 1-f Accom:noda:e Solidified Was:e~." Draft 
federal Register any proposed or final Final Report. U.S. EPA. OSW. Washir.g:on. 
note. it must rrepare and make a\·ailable OC. SP.ptemu::r. 1!1~. 

For the reasons set out in the 
preamble, it is proposed to amend Title 
40 of the Code of federal Regulations as 
follows: 

PART 268-LAND DISPOSAL 
RESTRICTIONS 

1. The authority citation for Part 266 
continues to read as follows: 

Authority: 42 U.S.C. 6905, 6912(a). 6921. and 
6924. 

2. The heading. Steps 4.2..2. 7.0, 7.3, 6.9. 
6.10. Table 2. Table 3. Table 5. and 
Figure 1 of Appendix I are revised and a 
new Figure 4 is added. to read as 
follows: 

Appendix I to Part 2~ethod 1311 

4.2.2 Extroclion BoUle with Coge. When 
the waste Is being evaluated for other than 
volatile contaminants. a 2-liler jar fitted with 
a stainle" steel cage la used for most 
samples (see below for exceptions). 
Headspace is allowed in this vessel. The jar 
is fitted with a type 316 stainless steel (or 
equivalent material) cage that will contain all 
of the solids in the sample. The cage is 
constr.1cted of 0.25 inch (6.3 nun) woven wire 
mesh with an Inside diameter of 3.0 ± 0.1 in. 
and a free fall length of9.9 ± 0.1 in. The cage 
shall~ supported in the extractor bottle in 
such a maMer that it does not move as the 
!Jollie is rotated. See figure 4 Cor details of 
construction. · 

Tbe extraction bottles may be constructed 
from various materials. depending or. the 
contaminants to be analyzed and the nature 
of the waste (see Slt:p 4.3.3). It is 
recommended that borosilicate glass hollies 
be US I'd in~lead Of other ty?fS of glass. 
P.5pecislly when inorganics are of concern. 
Plastic bot des ehall not be used if organics 
are to be investigJted .. Bottlea are available 
from a number of laboratory eupplien. but 
the bollle size must be appropriate to contain 
the cage. When this t)'Pe of extraction ves~oel 
is used. the fihration de,ice discussed in Step 
4.3.2 is used for initial liquid/solid separation 
and final extract filtration. 

For the wastes !h.1t must be reduced to 
granules in Step 7.3. the ca~e !s not used in 
the e'<traction ho!:le. The cage is used in all 
other ca:;es. e\·~n if tl:e sol:::!5 are present as 
small particles. 

7.0 PRELL\tlNARY EVALI.!ATIO!'ZS 

Preliminary evah:ations are rerformed o·n a 
minimum 100 gram represent;:iti\·e sample or 
waste that will nul actually undergo 
extraction (desianated as th!) first sample in 
Step G.2). These e•·alcations indllde: (t) 
preliminary dete~mination of the ;>~rcent 
5l•lids of the waste: (ZI d~Lerr:•i::a:io:"l of 
whether the waste contair.s i:ls:;;nificant 
solids. and is therefc;e. it~ !'wn extrar:l ilftcr 
fil:ration; (3} dctcrmina:ivn of wh1•ther the 
waste is encap~t!l;,tet!: and (4) c!~te:::ninatic:1 
of wh:ch of :he two ext~r.r.•:o:l fl.:id~ "rc t'l !:r 
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used for the non-volatile leaching extraction 
of the waste. 

7.3 Determination of wht!ther the wo~te 
rt?quires size-reduction {particle·size is 
reduced during this Step/: If an l!xtraction for 
volatile organics (Step 9.0) is to be performed 
on the wastes that cun\ain more than 0.5% 
solids. the solids must be reduced to the 
particle size prescribed in Step 7.3.3. For the 
extraction of other analytcs (Step B.O)the 
solid is reduced to small particles only if it is 
encapsulated. 

7.3.1 The solid portion of the w>~ste is 
carefully examined to determine if il is 
encapsulated. If the solid is found lobe en 
capsulated. It must be crushed. cut. or milled 
to pass a q_5 mm sieve. If a liquid phase 
rcsulls in this step, the resulting mixture shall 
be evaluated by Step 7.1. 

Note.-This size reduction is mean\ bo\h 
for wastes encapsulated with surface 
coatings and wastes that may naturally be in 
sealed capsules (e.g., dry cell batteries. 
electrical parts). 

\ 7.3.2 If the solid portion of the waste is 
not encapsulated and volatile organics are 
not of concern. representative solid pieces 
are used in the extraction procedure (Step 
8.0). as obtained. 

Note.-For wastes that are to be fixated or 
stabilized before extrdction the sample may 
be cast (or otherwise stabilized) in the form 
of a cylinder or block that will lit in"the cage 
of thP. eltlrdction B.o-
8.11). 

solids that are to be extracted 
for volatile organics (Step 9.0) or solids thai 
are encapsulated (Steps 8.0 and 9.0}. a 
particle·size reduction is required. if the solid 
has a surface area per gram of material equal 
to or greater than 3.1 cm2 , or is smell~r than 1 
em in its narrowest diagonal (i.e .• is capable 
of passing through a 9.5-mm (0.375 inch) 
standard sieve). Such solids are prepared for 
extraction by crushing. culling. or grinding 
the waste to a surface area or particle-size as 
described above. If the solids are prepared 
for organic volatiles extraction. special 
precautions must be taken. see Step 9.6. 

Note.-Surface area requirements are 
meant for filamentous (e.g~ paper, cloth) and 
similar waste materials. Actual measurement 
of surface area is not required. nor is it 
recommended. 

6.9 If the waste contains < 0.5% dry solids 
(see Step 7.Z). proceed to Step 8.13. If the 

waste conta.ins >~·5"" ~ry solids (see Step 7.1 
or 7.Z). and 1f parllcle-SJU reduction of the 
solid is needed in Step 7.3 (i.e~ the solid is 
encapsulated), procet.-d to Step 8.10. If 
particle-size reduction was not required in ..._, 
S1ep ;.3. quantitath·ely transfer the solid 
material into the stainle:ts steel cage or the 
extractor vessel. and include the filter uscJ h1 
separate the initial liquid from the solid 
phase. if used. Proceed lo Step 8.11. 

8.10 If the waste is encapsulated the sulicl 
portion is prepared for extraction by 
crushing. cutting. or grinding the waste to a 
surface area or particle size as described in 
Step 7.3. When the surface area or particle· 
size has been appropriately altered, 
quantitatively transfer the solid material inhJ 
an extractor bottle, without a stainless steel 
cage. The filter used to separate the initial 
liquid from the solid phase is also put into the 
extractor bottle. 

Note.-Sieving of the waste through a sieve 
is not normally required. If sieving is needed 
a Teflon-<:oated sieve should be used to a\'oid 
contamination of the sample. Surface area 
requirements are meant for filamentous (e.g .. 
paper. cloth) and similar waste materials. 
Actual measurement of surface area is not 
recommended. 

~ 'TABLE 2;.....:..SurrA9LE RoTAR'iAoo.AliON APPN'iAfus·-t~ 
. ; ... ~. - . . .. · · .. -·' ·- .. _:;::. ·:._ ~":---· ... '. ;......, ... 

Company Location Model 

Analytical Testing and Consulting Serv1ces. Inc ............... _,Warrington. PA.12t5) 343-4490-................. ~ 4-vessel ZHE dev;ce or 8-bottle extractor device. 
Associated Design and Manufacturing Co............ .. . . ........ 1 Alexandria. VA. (7031 549-5999-............ - ... l.C·vessel device. 6-vessel device. 
Environmental Machine & Design. Inc ............................. ·-·~ Lynchburg. VA. (804) 645-S424_ ....... -·-·-· -'·vessel device, 8-vessel device. 
IRA Machine Shop and Laboratory .................................... ..: SantU~ce. PR. (8091 752-4004 _ ....... _._ .. 16-vessel device. 
Lar~ Lande Mfg ....................... ~ ............................................ : Whitmore La~e. MI. (313) 449--4116.............. !(}.vessel device. 5-veSset device. W' 
M~llpore Corp........................................... ... . .. .. . . . . . . .. ..... j Bedford. MA. (BOO) 225-3364 .......................... 4-vessel lHE device or 4·one liter bo:t!e e~tractor deVICe. 
AEXNOA0 .... - .............................................................................. 

1 
Milwauk~. Wt.(41.0:)643-2850 .... _ .............. j 6·vessel dev;ce. 

1 Arry device that rotates the i!"xtraction vessel in an eod-<lver·end tashoan at 30 ::!: 2 rpm is acceptable. 

TABLE 3.-SUITABLE ZER0-HEADSPACE EXTRACTOR VESSELS 

Company localion Model 

I •' 

Analytical Testing and ConsuMing Serv<:es. Inc ...... i Warrington. PA. (2t5) 343-4490 .................... .! Ct02. Me<::ha'>ical Pressure Device. 
Associated Design & Manufacturing Co ... ,.............. . .... ' Alexandria. VA. (703) !>49-5999 ...................... 13740-ZHB. Gas Pressure Device. 
Lars Lande Mfg ........................................................................ i Whitmore Lake. MI. (3t3)449-4116 ............... i Gas Pressure Oe-Jice. 
Millipore Corp................................................ . ........ ; Bedlord. MA (600)225-J384 ........................... i SOl P581 C5. G~>s Pressure ~-,;ce 

T 1-BLE 5.-SUIT ABLE fiL TEA MEDIAL 

Compa"y I MOdel 1 Size-;-

M•lhpore Cocp ................ . 
Nucleopore Cocp .......................................... . 
Whatman laboralory PfOd.Jcts. Inc ...... . 

I 

,: Beo!o•d. MA. !BOO I 225-3384 ................. . ................ . 
..; Pleasan:o~. CA. (415j •63·2530 ................... _ .............. . 

..... i Cl1:1on. NJ. i201).773-~00 ....... . 

--------·-----· ---·--------- ~---..----

.......... . ..... ... . ..... ..1
1 

AP~O ~ 0.7 
...................... .......... 2ll625l .7 
. ............................ j GFF! .7· 

' Nominal pore size (um). 

81LliNG COO£ 6560-50-M 
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"\dford H rbor S perfund Site Hot Spot Sedlmentl 

--( • u 

I ., 
.::ala Treatability Study 

'-. , 'E'nvlronmanllll World Environmenllll 
UNTREATED HOT SPOT SEDIMENT BATCHt3 BATCHAJ3 

TCLP Method 1311 TCLP Cage Method 

FIELDIDIJ: i6Uck811J11 Bucket#11 Bucket#13 Bucket#15 Untreated W3S1 W3S2 W353 W3 W3B1 W3B2 W3B3 W3 
SAMPLE lOt: OABA01 DABA02 DA8A03 DABA04 Sediment DABA22 0ABA23 DA8A61 TCLP "6A8A24 DABA44 DA8A62 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 16-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

INORGANIC ANAL YTES 
Aluminum 7520.0 6400.0 7050.0 6910.0 6970.0 526.0 579.0 496.0 533.7 4790.0 3770.0 3840.0 4133.3 
Antimony 11.4 8 12.7 8 13.0 8 9.4 8 11.6 2.0 8 2.0 8 1.8 u 1.9 6.9 8 5.7 B 15.6 8 9.4 
Arlenlc 57 7 49.1 56.8 52.7 54.1 4.0 B 25.2 3.0 u 10.7 3.1 B 3.4 B 5.1 8 3.9 
Berlum 709.0 253.0 712.0 797.0 617.8 271.0 302.0 412.0 328.3 703.0 256.0 686.0 615.0 
Barytllum 2.6 B 2.4 B 2.2 8 2.6 B 2.5 0.6 8 0.4 B 0.4 B 0.5 1.4 B 1.2 B 1.8 B 1.5 
cadmium 165.0 137.0 144.0 142.0 147.0 0.2 u 0.2 u 0.2 u 0.2 33.5 28.6 88.7 50.3 
c.Jc:ium 109000.0 106000.0 116000.0 117000.0 112000.0 2030000 1920000 1030000 1660000.0 575000 564000 1410000 849666.7 
CIYomlum 247.0 209.0 227.0 219.0 225.5 13.9 15.6 12.3 13.9 209.0 131.0 358.0 232.7 
Cobalt· 4.5 B 3.6 8 4.3 8 3.9 B 4.1 4.3 8 5.5 B 28 B 4.2 4.2 B 3.7 B 12.5 8 6.8 
Copper 1690 144.0 164.0 168.0 181.3 1580.0 1700.0 1210.0 1496.7 916.0 762.0 2040.0 1239.3 
Iron 27500.0 23500.0 25300.0 24100.0 25100.0 10.9 u 89.8 8 67.5 8 56.1 4890.0 3640.0 5930.0 4820.0 
Leed 1810.0 1520.0 1620.0 1570.0 1630.0 1.6 u 1.6 B 18.9 7.4 501!0 347.0 560.0 469.3 
Magnesium 44300.0 38700.0 42300.0 41200.0 41625.0 1020.0 B 580.0 8 37.3 8 545.8 11200.0 9750.0 31500.0 17483.3 
Manganese 171.0 155.0 168.0 175.0 167.3 0.8 B 0.8 8 1.2 B 1.0 271.0 243.0 797 0 437.0 
Mercuty 0.2 u 02 u 0.2 u 0.2 u 0.2 0.2 u 0.2 u 0.2 u 0.2 02 u 0.2 u 1.0 0.5 
Nickel' 127.0 105 0 113.0 141.0 121.5 71.1 83.6 94.6 83.1 89.2 78.2 221.0 129 5 
Po111111um 25300 0 214000 24200.0 23900.0 23700.0 52100 0 56800.0 70700.0 59866.7 23000.0 26700.0 39100.0 29600 0 
Selenium 10.7 10.4 15.2 13.9 12.6 10.0 11.6 11.2 10.9 15.8 14.1 5.8 11.9 
Sliver 0.7 u 0.7 u 0.7 u 0.7 u 0.7 0.7 u 0.7 u 0.7 u 0.7 0.7 u 1.0 B 4.5 8 2.1 
Sodium 228000 198000 219000 214000 214750.0 257000 292000 1150000 566333.3 117000 134000 198000 149666 7 
Thallium 35 u 3.5 u 3.5 u 3.5 u 3.5 3.5 u 9.5 u 3.5 u 5.5 3.5 u 3.5 u 3.5 u 3.5 
Vanadium 79.9 71.4 78.4 75.6 76.3 48.0 B 38.0 B 5.0 8 30.3 18.2 8 12.3 8 17.2 8 15.9 
Zinc 19800.0 17000 0 18000 0 17400.0 18050.0 8.0 B 10.5 8 30.7 16.4 4310.0 3500.0 11200 0 6336 7 

PCBS 
ArDdor-1016 .. -- -- -- -- -- -- ·- -- .. -· ·- .. 
Aroclor-1221 -· -- .. -· -- -· -- -- -· ·- .. .. .. 
Aroclor-1232 ·- .. -- -- -- -- -- -- - -- ·- .. --
Aroclor-1242 7 c 12 CP 21 c 4 yp ,, 45 c 9.5 32 CP 28.8 33 y 35 c 75 c 47 7 
Aroclor-1246 -- .. -- -- .. ·- -· -- -- .. ·- ·- ·-
Aroclor-1254 ·- 16 YJP 0.89 J - 0.22 2.2 vz 1.4 J -- 1.2 1.9 YJ 22 JP 4.6 y J 2.9 
Aroclor-1 260 ·- ·- -- -- -- - - -- -- -- - -- --
Total PCBs 7.0 14 22 4.0 ,, 47 11 32 30 35 37 80 51 



Now Bedford Harbor Superfund Site - Hot Spot Sediments 

Bench Scala Treatability Study 

MARCOR ENVIRONMENTAL MARCOR ENVIRONMENTAL 
UNTREATED HOT SPOT SEDIMENT BATCH#1 BATCH#1 

TCLP Method 1311 TCLP Cage Method 

FIELD ID#: Bucket#11 Buckat#11 Buckat#13 Bucket#15 Untreated M1S1 M1:>2 M1S3 M1 -!11181 M1B2 M1B3 M1 
SAMPLE ID#: DABA01 DABA02 DABA03 DABA04 Sediment DABA05 DABA25 DABA45 TCLP DABA06 DABA26 DABA46 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 1S-Jan-96 Average 1S-Jan-96 18-Jan-96 18-Jan-96 Average 

IC< MPOUND 
Phenol 2 2 3 
bis(2-Chlorcethyl) ether 

2-Chtorophenol 3 2 1.25 

1 ,3-Diehlorobenzene 48 16 29 68 40.25 35 35 25 31.7 30 43 38 37.0 

1 ,4-Dichlorobanzene 140 66 110 94 D 102.5 120 130 130 126.7 100 190 D 140 143.3 

',2-Diehlorobanzane 1 2 2 1.25 1 0.33 2 0.67 

2-Mathylphenol 
2,2'-0xybls (1-dlloropropane) 

4-Melhylphenol 3 

N-Nitroao-(11-n..propylamlne 0.75 

Heuehtorcethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimathylphenol 
bis(2-Chloroetnoxy)methane 

2.4-Drchlorophanol 13 14 18 13 25 

1 ,2,4-Tnch!orobenzene 2 6 3 75 3.7 4 0 

Naphthalene 
4-Chloroan•line 
Hexaehlorobutad•ene 
4-Chloro-3-Methylphanol 1.75 

2-Melhylnaphlhalane 
Heuchtorocyc:lopentadiane 

2,4,6-Tr1chlorophenol 

2,4,5-Tnchlorophenol 

2-Chloronaphthalene 
2-Nitroanlllne 
Olmethylphlhalate 
Aeenaphthylene 
2,6-Dinitrotoluena 
3-Nitroanillne 
Acenaphthana 2 1.25 

2,4-0lnttrophenol 
4-Nitrophenol 8 
Olbenzoruran 
2.4-0inilrotoluene 0.75 

Oielhytphthatata 
4-Chlorophanyl-phenylether 
Fluorene 
4-Nitroanlllne 
4,6-Dinltro-2-methylphenor 
N-nitrosodipnenylamine( 1) 

4-Bromophanyl-phenylether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Oi-n.()utylphthalate 2.25 12 12 

Fluoranthene 
11 11.7 23 7.7 

Pyrone 6 2.25 

Butylbenzylphlhalate 

3,3'-DichlorobenZidine 

Benzo(a)anthracane 

Chlysene 
Bls(2-ethylhexyl)phthalate JZ 6 ZJ 4.3 2 JZ 1.67 

01-<Hldylphthalate 
Senzo(b)ftuorttnlhene 

Benzo(k)ftuoranlhene 

Benzo(a)pyrene 
lndano( 1 ,2,3-Cd)pyrene 

Dibenz(a,h)anlhracene 
BenzO(g,h,l)perylene 

( ( ( • 



-t 'ora Harbor Superfund Site - Hot Spot Sedimentl ( 
, 

,.Cafe Treatability Study - MAR~ .• ~NVIRONMENTAL MARCOR ENVIRONMENTAL 
UNTREA TEO HOT SPOT SEDIMENT BATCHt1 BATCH#1 

TCLP Method 1311 TCLP Cage Method 
IELOIDI: Bucket#11 Bucket#11 Bucket#13 Bucket#15 Untreated M1S1 M1:S2 M1:S3 M1 Jd181 M1B2 M1B3 M1 

SAMPLE lOft. OABA01 DABA02 DABA03 DABA04 Sediment DABA05 OABA25 DABA45 TCLP DABA06 DABA26 DABA46 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

INORGANIC ANAL YTES 
Aluminum 7520.0 6400.0 7050.0 6910.0 6970.0 7980.0 6670.0 297.0 4982.3 6840.0 972.0 322.0 2711.3 
AnUmony 11.4 B 12.7 B 13.0 B 9.4 B 11.6 18.5 B 15.4 B 26.4 B 20.1 16.0 B 19.2 B 23.0 B 19.4 
Arsenic 57.7 49.1 56.6 52.7 54.1 7.0 B 31.2 16.8 18.3 32.5 16.9 17.1 22.2 
Bartum 709.0 253.0 712.0 797.0 617.8 731.0 682.0 278.0 563.7 687.0 793.0 609.0 696.3 
Beryllium 2.6 B 2.4 B 2.2 B 2.8 B 2.5 5.4 4.8 B 0.6 B 3.6 5.0 B 1.5 B 1.0 B 2.5 
Cadmium 165.0 137.0 144.0 142.0 147.0 260.0 128.0 u 4.3 B 130.8 121.0 56.3 u 6.9 61.4 
Caldum 109000.0 106000.0 116000.0 117000.0 112000.0 1110000 982000 690000 927333.3 917000.0 937000 669000 841000.0 
Chromium 247.0 209.0 227.0 219.0 225.5 326.0 285.0 11.0 207.3 294.0 76.6 19.1 129.9 
Cobalt 4.5 B 3.6 B 4.3 B 3.9 8 4.1 46.4 B 30.6 8 7.5 8 28.2 30.3 8 33.6 8 13.8 8 25.9 
Copper 169.0 144.0 164.0 168.0 161.3 1820.0 163.0 134.0 705.7 76.9 218.0 116.0 137.0 
Iron 27500 0 23500.0 25300.0 24100.0 25100.0 6610.0 16500.0 10.9 u 7707.0 22600.0 2510.0 64.3 B 8391.4 
Lead 1810.0 1520.0 1620.0 1570.0 1630.0 1300.0 1580.0 11.0 963.7 1460.0 246.0 24.5 576.8 
Magnesium 44300.0 38700.0 42300.0 41200.0 41625.0 160000.0 143000.0 77100.0 126700.0 133000.0 129000.0 73100.0 111700.0 
Manganese 171.0 155.0 168.0 175.0 167.3 33300.0 30400.0 13400.0 25700.0 24200.0 24100.0 15300.0 21200.0 
Me<cul'/ 0.2 u 0.2 u 0.2 u 0.2 u 0.2 0.2 u 0.2 u 0.2 u 0.2 1.5 0.4 0.2 u 0.7 
Nickel 127.0 105.0 113.0 141.0 121.5 429.0 251.0 50.5 2435 278.0 339.0 88 2 235 1 
Potassium 25300 0 21400.0 24200 0 23900.0 237000 50100.0 44000.0 57100 0 50400.0 40600.0 41900.0 54200.0 45566.7 
Selenium 10.7 10.4 15.2 13.9 12.6 22.8 15.1 13.4 17.1 12.9 9.7 13.7 12.1 
Silver 0.7 u 0.7 u 0.7 u 0.7 u 0.7 0.7 u 0.7 u 0.7 u 0.7 0.7 u 1.1 B 0.7 u 0.8 
Sodium 228000 198000 219000 214000 214750.0 309000 274000 1140000 574333.3 258000 278000 1160000 565333.3 
Thallium 3.5 u 3.5 u 3.5 u 3.5 u 3.5 3.5 u 3.5 u 3.5 u 3.5 3.5 u 3.5 u 3.5 u 3.5 
Vanadium 79.9 71.4 78.4 75.6 76.3 24.5 8 36.6 8 31.6 B 30.9 36.3 B 23.2 8 28.5 B 29.3 
Zinc 19800.0 17000.0 18000.0 17400.0 18050.0 35200.0 18700.0 1020.0 18306.7 17600.0 18200.0 2880.0 12893.3 

PCBs 
Arodor-1016 .. -- -- ·- .. -- .. ·- -· .. .. .. .. 
Arodor -1221 .. .. .. .. .. .. .. .. .. .. .. .. .. 
Arodor-1232 .. .. - .. .. - -- ·- ·- .. .. .. .. 
Aroclor-1242 7 c 12 CP 21 c 4 yp 11 47 c 50 y 45 c 47 3 33 c 32 p 28 c 31 0 
Aruclor-1240 .. .. .. .. .. .. .. .. .. .. 
Arodor-1254 .. 1.6 YJP 089 J .. 0.22 2.4 YJ .. 2.5 YJ 1.6 16 YJ 1.7 YJ 77 yp 3.7 
Arodor-1260 .. .. .. .. .. .. ·- .. .. .. .. .. .. 

Total PCBs 7.0 14 22 4.0 11 49 50 48 49 35 34 36 35 



New Bedford Harbor Superfund Site - Hot Spot Sediments 
Bench Scale Treatability Study 

MARCOFfENVIRONMENTAL MARCOR ENVIRONMENTAL 
UNTREATED HOT SPOT SEDIMENT BATCH112 BATCH 112 

TCLP Method 1311 TCLP Cage Method 

FIISLOIDII: Bucket 1111 Bucl<et#11 Bucl<et #13 Bucl<et#15 Untreated M2S1 M2S2 M2S3 M2 ~2B1 M2B2 M2B3 M2 
SAMPLE 101: DABA01 DA8A02 DABA03 DABA04 Sediment DA8A07 DABA27 DABA47 TCLP DABA08 DABA28 DABA48 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jar>-96 16-Jan-96 Average 18-Jen-96 18-Jan-96 18-Jan-96 Average 
CC 11!_?01. NO 
Phenol 2 3 5 2.7 6 2.0 
bls(2-Chloroethyl) ether 4 1.3 
2-Chlorophenol 1.25 5 1.7 
1,3-Dichlorobenzene 48 16 29 68 40.25 34 6 20 20 0 18 34 37 29 7 
1,4-Dichlorobenzene 140 66 1\0 94 D \02.5 \20 26 \00 820 82 \30 140 117.3 
1,2-Dichlorobenzene 2 2 1.25 0.3 
2-Methylphenol 
2.2'-0xybis (1-chloropropane) 
4-Methylphonol 
N-Nitroso-<li-n-propylamine 0 75 

2 3 

Hexachloroethane 
NitrObenzene 

1 3 

lsophorone 

2-NJtrophenol 

2,4-Dimethylphenot 
1 3 

bis(2-Chloroethoxy)methane '.i 
2.4-Dict"lloropheno! 13 14 18 13 25 . 3 

1 2.4-Tnchlorobenzene 7 3 75 2J 50 

Naphthalene 
4-ChlomanJiir.e 

1 3 

Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 

1 75 
1 7 
07 

Hexachlorocyclopenladiene 
2,4.6-Trichlorophenol 
2,4,6-Trichlorophenol 

1 7 

2-Chloronaphthalene 10 
2-Nitroanlllne 
Oimelhylphthalate 
Acllnaphthylene 

4 1.3 

2,6-0initrololuene 

3-Hilroanmne 
1 0 

Acenaphthene 1.25 
2.4-Dinitrophenol 
4-Nitrophenol 6 
Oibenzofuran 1 0 
2.4·0JnJtrotoluene 0 75 10 

0Jt1thylphthalate 4 I 3 

4-Chlorophenyl-phenyletner 4 1.3 

Fluorene 3 1 0 
4-Nitroanlllne 

4.6-0initro·2-methy\pher.o! 

N-nitrosodipnenylam,ne( 1) 
4-Eiromophenyl-phenyletner 1 3 
Hexaehlorobenzene 

Pentachlorophenol 
1 0 

Phenanthrene 
Anthracene 

1.0 

Carbazole 
Di-n-butylphthalate 9 2.25 36 11 17.0 4 3 2.3 
Fluoranthene 
Py!e!\8 ~ 6 2.25 
Butylbenzylphthalate 6 2.0 

3,3'-0ichlorobenzidine 
Benzo(a)anthracene 
Chryaene 4 J 1.3 

Bls(2-ethylhexyl)phthalate 5 JZ 6 3.7 6 J 47 17.7 

Di-n-oc:tylphlhalate 7 J 2.3 

Benzo(b)ftuorenthene 
Benzo(k)ftuorenthene 1.7 
Benzo(a)pyrene 
lndeno(1 ,2.~)pyrene 
Dlb8nz(e,h)anthracene 4 J 1.3 
Benzo(g.h,i)perylene 5 J 1.7 

( I { 

' ... ' 



S etfl.md Sl H S Sedl _I ol'd Hart>Or up te- ot pot menta 

~ • .ilia Treatability Study ·( ' MA'\_, -'NVlRONMENTAL MARCOR ENVIRUNMENTAL 
UNTREATED HOT SPOT SEDIMENT !:lATCH 112 8ATCH#2 

TCLP Method 1311 TCLP Cage Method 
'IELOiu#: Bucket#11 Bucket#11 Bucket#13 

1
8ucket#15 Untreated M2:S1 M2:s2 M2:S3 M2 M2B1 M2B2 M2B3 M2 

SAMPLEID#: DABA01 DABA02 DABA03 DA~ Sediment DABA07 DABA27 DABAA7 TCLP QABA08 OABA28 DABA48 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

INORGANIC ANAL YTES 
Al..nlnum 7520.0 6400.0 7050.0 6910.0 6970.0 2630.0 538.0 3430.0 2199.3 7540.0 2620.0 3140.0 4433.3 
An1lmony 11.4 8 12.7 B 13.0 B 9.4 8 11.6 22.8 B 23.0 B 20.0 B 21.9 18.2 B 14.3 B 15.8 B 16.1 
Arnnlc 57 7 49.1 56.8 52.7 54.1 7.4 B 8.5 B 6.1 B 6.7 12.9 16.3 9.1 8 12.8 
Barium 709.0 253.0 712.0 797.0 617.8 705.0 574.0 727.0 668.7 860.0 881.0 938.0 888.3 
Beryllium 2.6 B 2.4 B 2.2 B 2.8 B 2.5 3.2 B 1.5 B 4.2 8 3.0 5.4 3.3 B 3.9 8 4.2 
Cadmium 155.0 137.0 144.0 142.0 147.0 133.0 55.8 211.0 133.2 122.0 53.4 154.0 u 109.8 
Calcium 109000.0 106000.0 116000.0 117000.0 112000.0 1300000 1880000 1450000 1543333.3 1130000 1280000 1240000 1218856.7 
Chromium 247.0 209.0 227.0 219.0 225.5 180.0 72.4 223.0 158.5 381.0 209.0 199.0 263.0 
Cobmt 4.5 B 3.6 8 4.3 8 3.9 B 4.1 53.2 56.8 80.0 56.7 39.3 8 43.2 B 50.3 44.3 
Copper 189.0 1440 184.0 168.0 161.3 921.0 ., 453.0 1020.0 798.0 468.0 138.0 897.0 501.0 
Iron 27500.0 23500.0 25300.0 24100.0 25100.0 4280.0 235.0 2900.0 2471.7 22300.0 12100.0 4900.0 13100.0 
Laid 1810.0 1520.0 1620.0 1570.0 1630.0 478.0 78.1 624.0 393.4 962.0 428.0 552.0 647.3 
M1gnesium 44300.0 38700.0 42300.0 41200.0 41625.0 177000.0 216000.0 195000.0 196000.0 145000.0 165000.0 170000.0 160000.0 
Manganese 171.0 155.0 168.0 175.0 167.3 40600.0 54500.0 44500 0 46533.3 35300.0 38000.0 39200.0 37500.0 
Mercury 0.2 u 0.2 u 02 u 02 u 0.2 5.7 0.2 u 1.8 2.6 2.4 0.2 6.1 2.9 
Nickel 127.0 105.0 113.0 141.0 121.5 394.0 350.0 411.0 385.0 318.0 316.0 3800 338.0 
Potassium 25300.0 21400.0 24200.0 23900.0 23700.0 52100.0 63800.0 57200.0 57700.0 45100 a 50000.0 49700.0 48266.7 
Selenium 10.7 10.4 15.2 13.9 12.6 26.4 24.8 26.8 26.0 19.1 17.6 19.0 18.6 
Silver 0.7 u 0.7 u 0.7 u 0.7 u 0.7 5.2 8 0.7 u 0.7 u 2.2 2.8 B 0.7 u 5.1 B 2.9 
Sodium 228000 198000 219000 214000 214750.0 291000 322000 318000 310333.3 267000 285000 288000 280000.0 
Thallium 3.5 u 3.5 u 3.5 u 3.5 u 3.5 3.5 u 3.5 u 3.5 u 3.5 3.5 u 3.5 u 3.5 u 3.5 
Vanadium 79.9 71.4 78.4 75.6 76.3 20.2 8 15.4 8 19.7 8 18.4 27.9 B 20.6 8 17.4 8 22.0 
Zinc 19800 a 17000 0 18000.0 17400.0 18050.0 21900.0 15300.0 25600.0 20933.3 18300 0 16800.0 213000 18800.0 

PCBs 
Ariidor-1016 -- -- -- -- -- -- -- -- -- -- -- -- --
Arodor-1221 -- -· - -- -- -- -- -- -- -- - -- --
Aroclor-1232 -- ·- -- -- -- -- -- -- -- -- -- -- --
Aroclor-12,2 1 c 12 CP 21 c 4 YP 11 24 yp 51 c 31 CP 35 3 34 c 34 c 38 c 35.3 
Aroclor-1248 -- -- -- -- -- -- - -- -- -- -- -- -
Arodor-1254 -- 16 YJP 0.89 J - 0.22 1.9 YJ 7.2 y -- 3.0 3 YJ 2.2 JY 10 c 5.1 
Arodor-1250 -- -- - -- -- -- -- -- -- -- -- -- --
Total PCBs 7.0 14 22 4.0 11 26 58 31 38 37 36 48 40 



NIIW Bedford Hart>or Superfund Site • Hot Spot Sediments 

Bench Scale Treatability Study 

MARCOR E.NVIRONME.NTAL MAR COR ENVIRONMENTAL 

UNTREATED HOT SPOT SEDIMENT BATCH#3 8ATCH#3 
TCLP Method 1311 TCLP Cage Method 

·lcLD IU#: Bucket#11 Bueket#11 Bueket#13 Bucket#15 Untreated M3S1 M3S2 M3S3 M3 M381 M3B2 M383 M3 

SAMPLEID#: DABA01 DABA02 DABA03 DABA04 Sediment DABA09 DABA29 DABA49 TCLP DABA10 DABA30 DABA50 Cage 

DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

OMPO_UND 
Phenol 8 4.3 

b!s(2-Chloroetl\yt) ether 

2-Ch/orophenol 1.25 

1,3-Dichloroben:ene 48 16 29 68 40.25 30 15 22 22.3 14 22 12 0 

1,4.Qichloroben:ene 140 66 110 94 D 102.5 110 62 110 94.0 64 67 50.3 

1,2-Dichloroben:ene 1 2 2 1.25 2 1 1.0 

2-Methylpheno/ 
2,2'.0xybis (1-dlloropropane) 

4-Melhylphenol 2 0.7 3 1 0 

N-Nitroso-cti-n-propylamine 0.75 

Hexllchloroethane 
Nitrobenzene 
lsophorone 
2-Nrtrophenol 
2.4-Dimethylphenor 

bis(2·Chloroethoxy)methane 

2.4-Dichlorophenol 13 14 18 13 25 

1 2.4-Trichlorobenzene 2 6 3 75 4 J 1 3 

Naphthalene 

4.Chloroaniline 
Hexachlorobutad1ene 
4-Chloro-3-Molhylphenol ',l 175 

2-Methylnaphthalene 

HeXIIchiOrocyc/opentadiene 

2,4,5-Trichlorophenol 

2,4,5-Trtchlorophenol 
2-Chloronaphthalene 

2-Nitroanillne 
Oimathylphlhalate 

Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 1 25 

2. 4-0initrophenol 
4-Nitropheno\ 
01benz.ofuran 
2 4-0inltrotoluer.e 0 75 

D>elhylphthalate 
4-Chloropheny/.phenyretner 

Fluorene 
4~Nitroanitine 

-4.5-D/nilro-2-mell"lytpheno,• 

N-nitrosoarphenylan-.me( 1) 

4-Bromophenyl.phenylether 

Hexad'llorobenzene 
Pentacntorophenol 

Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthatate 
Fluoranthene 

2.25 17 10 18 15.0 12 5.0 

Pyrane e 2.25 

Butylbenzytphthala\e 17 5.7 

3,3'-0ichlorobenzidine 

Benzo(a)anthracene 

Chrysane 12 4.0 

Bis(2-ethylhexyl)phthalate a ZJ 7 JZ 5.0 23 8.3 

01-n-octylphthalate 18 6.0 

Benzo(b)fluoranthene 

Benzo(k)ftuoranthene 14 4.7 

Benzo(a)pyrane 
lncteno(1,2,3-<:d)pyrene 

Dibenz(a,h)anlhracene 12 4.0 

Benzo(g,h,l)pe<'Jiene 14 47 

( ( ( 



' .l 'ord Hamor Superfund Site - Hot Spot Sediments _I , 
.. isle Treatability Study 

MARGe,. c:NVIRONMENTAL MAR(;UR ENVIRONMENTAL ' UNTREATED HOT SPOT SEDIMENT BATCHt3 BATCHI¥3 
TCLP MethOd 1311 TCLP Cage MethOd 

FIELUID•: Bucket #11 8ucket#11 Bucket#13 8ucket#15 Untreated M3S1 M3S2 M3SJ M3 _!1381 M382 M383 M3 
SAMPLEID#: DA8A01 OA8A02 OABA03 DABA04 Sediment OABA09 DABA29 OA8A49 TCLP OABA10 DABA30 DA8A50 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

INORG.IINIC ANAL YTES 
AIYmlun 7520.0 64000 7050.0 6910.0 6970.0 511.0 51<1.0 288.0 437.7 1480.0 416.0 404.0 766.7 
Antimony 11.4 8 12.7 B 13.0 B 9.4 B 11.6 15.0 8 15.9 B 7.9 B 12.9 17.3 B 19.7 8 11.9 8 16.3 
Arsenic 57.7 49.1 56.8 52.7 54.1 9.3 8 8.3 B 10.0 8.5 6.9 B 5.0 8 3.0 u 5.0 
Barturn 709.0 2530 712.0 797.0 617.8 592.0 571.0 439.0 534.0 658.0 323.0 736.0 572.3 
BeryfHurn 26 8 2.4 8 2.2 B 2.6 B 2.5 1.5 8 1.1 8 0.3 u 1.0 2.5 B 1.0 B 1.1 B 1.5 
Cadmium 165.0 137.0 144.0 142.0 147.0 35.3 68.4 0.2 u 34.6 36.5 4.0 B 19.4 20.0 
CaJdum 109000.0 106000.0 116000.0 117000.0 112000.0 .1770000 1710000 742000 1407333.3 1520000 694000 1550000 1254666.7 

Chromium 247.0 209.0 227.0 219.0 225.5 78.2 79.5 19.9 59.2 145.0 15.7 33.8 64.8 
Cobalt 4.5 B 3.6 8 4.3 B 3.9 B 4.1 60.7 55.2 5.8 B 40.6 59.9 11.7 B 39.9 B 37.2 
Copper 169.0 144.0 164.0 168.0 161.3 721.0 .. 538.0 805.0 688.0 532.0 208.0 436.0 392.0 
Iron 27500.0 23500.0 25300.0 24100.0 25100.0 246.0 261.0 10.9 u 172.6 2240.0 10.9 u 65.5 B 772.1 
Lead 1810.0 1520.0 1620.0 1570.0 1630.0 103.0 97.1 1.6 u 67.2 161.0 10.5 16.6 62.7 
Magnesium 44300.0 38700.0 42300.0 41200.0 41625.0 215000.0 216000.0 47600.0 159533.3 193000.0 63900.0 174000.0 143633.3 

Manganese 171.0 1550 168.0 175.0 167.3 54600.0 50900.0 203.0 35234.3 39000.0 12900.0 39600.0 30500.0 

Mercurt 0.2 u 0.2 u 0.2 u 0.2 u 0.2 2.9 0.2 0.2 u 1.1 0.2 u 0.2 u 0.2 u 0.2 
Nickel 127.0 105.0 113.0 141.0 121 5 317.0 331.0 25.2 B 224.4 346.0 73.5 207.0 208.8 
Potassium 25300 0 21400 0 24200.0 23900.0 23700.0 59700.0 56000.0 55200.0 60300.0 52400.0 56000.0 45000.0 51466.7 
Selenium 10.7 10.4 15.2 13.9 12.6 25.0 19.2 15.6 19.9 25.7 19.9 17.5 21.0 
Silver 0.7 u 0.7 u 0.7 u 0.7 u 0.7 4.1 B 0.7 u 0.7 u 1.8 1.6 B 0.7 u 0.7 u 1.0 
Sodium 228000 198000 219000 214000 214750.0 303000 288000 1080000 557000.0 266000 1120000 227000 537666.7 
ThaiUum 3.5 u 3.5 u 3.5 u 3.5 u 3.5 3.5 u 3.5 u 4.3 B 3.8 3.5 u 3.5 u 3.5 u 3.5 
Vanadium 79.9 71.4 78.4 75.6 76.3 16.0 B 15.4 B 40.0 B 23.8 14.8 B 18.5 B 15.6 B 16.3 
Zinc 19600 0 17000 0 18000.0 17400.0 18050.0 14400.0 16300.0 5.9 B 10235.3 16300.0 1190.0 5080.0 7523.3 

PCBs 
AroeiOr-1016 -· .. ·- -- -- ·- -- -- -- -· -- -· --
Aroclor -1221 -- ·- -- -- -- -- -- -- -- -- -- .. --
Arodor-1232 - -- -- -- -- -- -- -- -- -- ·- -- ·-
Aroclor-1242 7 c 12 CP 21 c 4 YP 11 46 c 50 c 29 CP 41 7 36 c 32 c 32 c 33 3 
Arodor-124H .. .. ·- .. .. -- .. -· .. ·- ·- .. 
Arodor-1254 .. 16 YJP 0.89 J ·- 0.22 3.9 y 3.7 YJ 4.5 y 4.0 3.2 y 5 y 22 YJ 3.5 

Arodor-1260 .. .. -- -- -- -- - -- -- -- -- -- -· 

Total PCBs 70 14 22 4.0 11 50 54 34 46 39 37 34 37 



N..., Bedford Harbor Super1und Site • Hot Spot Sediments 
Bench Scala Treatability Study 

Fostar Wheeler Environmental Fosler 'Mleeter Environmental 
UNTREATED HOT SPOT SEDIMENT BATCH#1 BATCH#1 

TCLP Method 1311 TCLP Cage Method 

FIELD ID#: Bucket #11 Bucket #11 Bucket #13 Bucket #15 Untreated E1S1 E1S2 E153 FW1 ... E1B1 E1B2 E1B3 FW1 
SAMPLE IDII: DABA01 DABA02 DABA03 DABA04 Sediment DABA11 DABA31 DABA51 TCLP DABA12 DABA32 DABA52 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 1 8-Jan-96 18-Jan-96 Average 

COMP UNO 
Phenol 4.7 07 
bis(2-Chloroethyl) ether 
2-Chlorophenor 1.25 
1 ,':1-Dichlorobenzane 48 16 29 68 40.25 49 41 55 48.3 8 4 20 10.7 
1 ,4-Dichlorobenzene 140 66 110 94 D 102 5 200 D 160 160 D 173.3 39 15 84 46 0 
1 .2-Dichlorobenzene 2 2 1.25 3 3 3 3.0 0.3 
2-Methylphanol 
2,2'-0xybls (1-chloropropane) 
4-Methytphenot 6 13 6 8.3 3.0 
N-Nitroso-di-n-propylamine 0.75 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
b1S(2-Chioroethoxy)methane 
2.4-DIChlorophenol 13 14 18 13.25 
,,2 4-Trichlorobenzene 3 75 4 3 0 7 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 4 1 75 
2-Methylnaphthatene 
Hexachlorocydopentadtene 
2,4,6· Trichlorophenol 
2,4,5· Trichlorophenol 
2-Chloronaphthalene 
2-Nittoaniline 
Dimethyl phthalate 
Acenaphthytene 
2.6-Din•trotoluene 
3-Nitroaniline 
Acenaphthene 1 25 
2,4-Dinitrophenol 
4-Nitrophenol 
Otbenzofuran 
2,.ta-Oinltrotoluer,e 0 75 

Otethylpllthalate 1 0 07 
4-Chloraphenyl-phenylether 

Fluorene 
4-Nitroanitine 
4,6-Dinl!ro-2-methylphenot 
N-nitrosodiphenytamlne(1) 
4-Bromophenyl-phenylether 
Hexaehlorobenz.ene 
Pentachlorophenol 
Phenanthrene 
Anlhracene 
Carbazole 
01-n-butylphthalate 9 2.25 
Auoranthane 

5 2.7 16 5.3 

Pyrena 3 6 2.25 
Butylbenzylphthalate 
3,3'-0ichlorobanzidine 
Benzo(a)anthracene 
Chrysana 
Bls(2-athythexyl)phthatate 1S 
DI-<>-OCiylph!helate 

jz 14 zj ZJ 11.3 3 ZJ 15 6.0 

Benzo(b)fluoranthene 
Banzo(k)nuoran!hene 
Benzo(a)pyrena 
lndeno( 1,2,3-cd)pyrene 
OibenZ(a,h)anlhracene 
Benzo(g,h,i)parytene 

{ 

' ( 
' 



-· ~ 
ord Harbor Superfund Site • Hot Spot Sediments _I I 

·( ..ale Treatability Study ' ... Fast.__ .•alar EnVironmental Foster Wheeler Environmental 
UNTREATED HOT SPOT SEDIMENT BATCHI1 BATCH11 

TCLP Method 1311 TCLP C.ge Method 
"IELOIDI: !BUcket #11 Buckot#11 Buckelll13 Bucketll15 untreated t:1:S1 t:1:S:Z t:1:S3 t"W1 E1B1 E1B2 E1B3 FW1 

SAMPLEIDI: DABA01 DABA02 DA8A03 DABA04 Sediment DABA11 DABA31 DABA51 TCLP r1ABA12 DABA32 DABA52 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

INORGANIC ANAL YTES 
Aluminum 7520.0 64000 7050.0 5910.0 6970.0 947.0 843.0 1050.0 946.7 4100.0 4560.0 1270.0 3310.0 
Antimony 11.4 B 12.7 a 13.0 B 9.4 8 11.6 2.0 B 1.8 u 3.2 B 2.3 3.8 B 7.1 B 7.1 B 6.0 
Arsenic 57.7 49.1 58.8 52.7 54.1 3.0 u 3.0 u 3.0 u 3.0 3.0 u 3.0 u 3.2 B 3.1 
Bar1um 709.0 253.0 712.0 797.0 617.8 1220.0 1170.0 1260.0 1216.7 715.0 1200.0 1660.0 1191.7 
BeryiUum 2.6 B 2.4 B 2.2 B 2.6 B 2.5 0.3 u 0.5 B 0.7 B 0.5 0.9 B 0.9 B 1.5 B 1.1 
Cadmium 165.0 137.0 144.0 142.0 147.0 0.2 u 0.2 u 0.2 u 0.2 10.5 19.0 72.3 33.9 
Cal dum 109000.0 106000.0 116000.0 117000.0 112000.0 1910000 2040000 2010000 1986666.7 471000.0 506000 1630000 869000.0 
Chromium 247.0 209 0 227.0 219.0 2255 17.1 19.4 19.4 16.6 69.8 92.7 56.7 73.1 
Coball 4.5 B 36 B 4.3 B 3.9 B 4.1 8.0 B 7.8 B 7.6 B 7.8 2.9 B 5.5 B 21.7 B 10.0 
Copper 169.0 144.0 164.0 168.0 161.3 730.0 ., 693.0 770.0 731.0 156.0 469.0 396.0 340.3 
Iron 27500 0 235000 25300.0 24100.0 25100.0 13.8 a 24.6 B 31.0 B 23.1 3900.0 4220.0 894.0 3004.7 
Lead 1810.0 1520.0 1620.0 1570.0 1630.0 2.2 B 1.6 u 1.6 u 1.8 146.0 179.0 63.6 129.5 
Magnesium 44300 0 36700.0 42300.0 41200.0 41625.0 674.0 B 1130.0 B 643.0 B 615.7 9560.0 11200.0 49000.0 2:!253 3 
Manganese 171.0 155.0 1680 175.0 167.3 12.0 B 10.1 B 1.0 B 7.7 227 0 286.0 1120 0 544.3 
Mercury 02 u 02 u 0.2 u 02 u 0.2 0.2 u 0.2 u 02 u 0.2 0.2 u 0.4 0.5 0.3 
Nickel 127.0 1050 113.0 141.0 121 5 89.3 83.0 84.9 85.7 39.7 8 67.1 220.0 108.9 
Potassium 25300.0 21400 0 24200.0 23900.0 23700.0 98100.0 99900.0 103000.0 100333 3 55100.0 57900.0 83500.0 65500 0 
Selenium 10.7 10.4 152 13.9 12.6 18.8 16.2 15.7 16.9 12.9 11.4 10.9 11.7 
Silver 0.7 u 0.7 u 0.7 u 0.7 u 0.7 0.7 u 0.7 u 0.7 u 0.7 0.7 u 0.7 B 2.2 B 1.2 
Sodium 228000 198000 219000 214000 214750.0 236000 245000 241000 240686.7 137000 149000 199000 161666.7 
Thelllum 3.5 u 35 u 3.5 u 3.5 u 3.5 3.5 u 3.5 u 3.5 u 3.5 3.5 u 5.2 u 3.5 u 4.1 

Vanadium 79.9 71.4 78.4 75.6 76.3 46.0 a 60.7 45.1 B 50.6 16.2 B 10.1 8 15.2 8 13.8 
Zinc 19800.0 17000.0 18000.0 17400.0 18050.0 20.6 10.9 B 6.7 a 12.7 1410.0 2610.0 8740.0 4253.3 

PCBs 
ArOCi"or-1016 -- .. .. -- -- .. .. .. .. .. -- .. --
Aroelor-1221 .. -- .. .. .. .. .. .. .. .. -- .. --
Arodor-1232 .. -- .. .. - - - - -- - .. - -
Arodor-1242 7 c 12 CP 21 c 4 yp 11 5 28 yp 49 c 27.3 29 y 38 c 88 y 51.7 
Aroelor-1248 -- .. -- -- -- .. -- -- .. -- .. -- .. 
ArodOr-1254 -- 16 YJP 0.89 J .. 0.22 -- .. .. -- 1 YJ 2 1 YJ 56 y 29 
Arodor-1260 .. -- .. .. -- - .. .. .. .. . . .. . . 

Total PCBs 7.0 14 22 4.0 11 5 28 49 27 30 40 94 55 



New Bedford Hart>or Superfund Site - Hot Spot Sediments 

Bench Scale Treatability Study 

Foster 'Wheeler Environmental Foster VV'heeler Environmental 
UNTREATED HOT SPOT SEDIMENT BATCH #2 !lATCH #2 

TCLP Method 1311 TCLP Cage Method 

FIELD ID#: Bucket #11 Bucket #11 Bucket#13 Bucket#15 Untreated E2S1 E2S2 E2S3 FW2 ..E2B1 E2B2 E2B3 FW2 
SAMPLE lOlii: DABA01 DABA02 DABA03 DABA04 Sediment DABA13 DABA33 DABA53 TCL.P DABA14 DABA15 DABA54 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 16-Jan-96 Average 

CCMfOUND 
Phenol 6 3.3 

bis(2-Chloroethyl) ether 

2-Chlorophenol 2 1.25 

1, 3-Dichlorobenzene 46 16 29 68 40.25 68 39 34 47.0 22 17 13.7 
1 ,4-Dichlorobenzene 140 66 110 94 D 102.5 180 D 150 130 1533 84 66 , 54.3 
1 ,2-Dichlorobenzene 2 2 125 3 2 1 7 03 
2-Methylphenol 1.0 
2,2'-0xybla (1-chloropropane) 0.7 
4-Methylphenol 6 11 5.7 4 1.3 
N-Nitroso-di-n-propylamine 0.75 

Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nt!rophenol 
2,4-Dimethylphenol 1 0 

bis(2-Chloroe!hoxy)methane 

2.4-Dichlorophenol 13 14 16 '3 25 
1 .2.4-Tnc::nrorobenzene 2 6 J 75 4 0 1 7 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 1 75 

2-Methylnaphthelene 

Hexachlorocyclopentadiene 
2. 4, 6-Tr1chlorophenot 
2,4, 5-T rtchlorophenol 
2-Chloronaphthalene 
2-NIIroaniline 

Dimethylphthalate 
Acenaphthylene 
2.6-Dinilrotoluene 
3-Nitroanlllno 

Acenaphlhene 1 25 

2.4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2.4-Dinitrotoluene 0 75 
Oiethylphthalate 0 7 
4-Chlorophenyl-phenylether 

Fluorene 
4-Nitrcanrline 
4,6-Dinitro-2-metnytph.enol 

N-nitrosodipheny1am1ne( 1) 

4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 2 7 

Phenanthrene 

Anthracene 
Carbazole 
Di-n-butylphlhalaJe 9 2 25 37 17 10 103 

Fluoranlhene 
Pyrane 6 2.25 

Butylbanzylphthalate 

3,3'-Dichlorobenzldtne 

Benzo(a)anthracene 

Chrysene 
Bis(2-alhylhexyl)phthatate 

Di-n-octylphlhalate 
ZJ 6 ZJ ZJ 5.7 91 30.3 

Benzo(b)ftuoranthene 

Benzo(k)ftU<K8othene 

Benzo(a)pyrana 

lndeno( 1,2,3-cd)pyrene 

Dibanz(a,h)anthracena 
Benzo(g,h,i)parylena 

( ' ( 



' 
· ord Harbor Superfund Site • Hot Spot Sediments ( ) { _,c.,,, Treatability Study -· 

Foster Wheeler Envirorvnental Foster Wheeler Environmental 
UNTREATED HOT SPOT SEDIMENT BATCH#:! BATCHI2 

TCLP Method 1311 TCLP Cage Method 

FIELDIDI: 8ucket#11 8ucket#11 8ucketll13 BucKet#15 Untreated E2S1 E2S2 E2S3 FW2 ~E281 E2B2 E2B3 FW2 
SAMPLEIDI: DABA01 DA8A02 DABA03 DABA04 Sediment DABA13 DABA33 DABA53 TCLP DABA14 DABA15 DABA54 Cage 
Dol.TE SAMPLED: 18-Jan-96 18-Jan-98 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

INORGANIC ANAL YTES 
Aluminum 7520.0 6400.0 7050.0 69100 6970.0 756.0 622.0 1620.0 999.3 4570.0 7240.0 4360.0 5390.0 

AnUmony 11.4 8 12.7 B 13.0 B 9.4 8 11.6 2.1 B 1.9 B 2.1 B 2.0 5.5 B 5.9 8 2.8 8 4.7 
Araenlc 57.7 49.1 56.8 52.7 54.1 3.0 u 4.2 B 3.0 u 3.4 5.7 B 9.0 B 3.0 u 5.9 
Bartum 709.0 2530 712.0 797.0 617.8 1070.0 1060.0 1490.0 1206.7 1920.0 1880.0 728.0 1509.3 
Beryllium 2.6 B 2.4 B 2.2 B 2.6 8 2.5 0.8 8 0.8 B 0.3 u 0.6 2.4 B 2.5 B 10 B 2.0 
Cadmium 165.0 137.0 144.0 142.0 147.0 0.2 u 0.2 u 0.2 u 0.2 35.8 26.7 18.0 26.8 

Calcium 109000.0 106000.0 116000.0 117000.0 112000.0 2010000 2090000 907000 1669000.0 1180000 1030000 498000 902666.7 

Chromium 247.0 209.0 227.0 219.0 225.5 19.3 20.8 21.7 20.6 175.0 308.0 86.1 189.7 

Cobalt 4.5 B 36 8 4.3 8 3.9 B 4.1 7.7 8 7.6 8 5.3 B 6.9 15.6 B 14.1 8 6.2 8 12.0 

Copper 169.0 144.0 164.0 168.0 161.3 543.0 ., 700.0 934.0 725.7 60.7 43.4 438.0 180.7 
Iron 27500.0 23500.0 25300.0 24100.0 25100.0 29.4 8 28.0 6 49.7 6 35.7 10700.0 17200.0 4280.0 10726.7 

Lead 18100 1520.0 1620.0 1570.0 1630.0 1.7 8 3.0 8 6.1 3.6 206.0 276.0 159.0 213.7 

Magnesium 44300.0 38700.0 42300.0 41200.0 41625.0 1380.0 B 1900.0 8 43.6 B 1107.9 3320.0 29700.0 11100.0 14706.7 

Manganese 171.0 155.0 168.0 175.0 167.3 4.4 B 4.0 B 0.9 B 3.1 744.0 680.0 292.0 572.0 
Mercury 0.2 u 0.2 u 0.2 u 0.2 u 0.2 0.2 u 0.2 u 0.2 u 0.2 0.2 u 0.2 u 0.5 0.3 
Nickel 127.0 105.0 113.0 141.0 121.5 70.4 81.2 75.1 75.6 113.0 216.0 74.8 134.6 
POIU&ium 25300 0 21400.0 242000 23900.0 23700.0 95200.0 95600.0 125000.0 105266.7 67000.0 60500.0 53400.0 60300 0 

Selenium 10.7 10.4 15.2 13.9 12.6 18.9 18.6 8.4 15.3 17.0 14 7 6.4 127 
Sliver 0.7 u 0.7 u 0.7 u 0.7 u 0.7 0.7 u 0.7 u 0.7 u 0.7 0.7 u 0.7 u 1.0 B 0.8 
Sodium 228000 198000 219000 214000 214750.0 229000 228000 1140000 532333.3 168000 153000 139000 153333.3 

Thallium 3.5 u 3.5 u 3.5 u 3.5 u 3.5 3.5 u 3.5 u 3.5 u 3.5 3.5 u 3.5 u 3.5 u 3.5 
Vanadium 79.9 71.4 78.4 75.6 76.3 77.6 86.0 10.1 B 57.9 23.0 B 33.8 B 9.4 B 22.1 
Zinc 19800.0 17000.0 18000.0 17400.0 18050.0 21.3 4.9 B 24.8 17.0 4640.0 4110.0 2270.0 3673.3 

PCBs 
;;;;;:odor-1016 .. .. .. .. - - .. .. .. - - .. .. 
Arodor-1221 .. .. .. .. .. - .. .. - .. - .. . . 
Aroctor-1232 .. .. .. .. - - - .. . . .. - .. .. 
Aroclor-1242 7 c 12 CP 21 c 4 yp 11 2.5 53 yp 43 c 32.9 28 PC 8.6 py 20 y 18.9 

Aroctor-1248 .. .. - .. .. - - .. .. - - - -
Aroctor -1254 .. 1.6 YJP 0.89 J .. 0.22 .. - - . . 8.8 py 0.42 JP 1.1 JY 3.4 

Aroctor-1260 .. .. . . .. .. .. .. - . . .. - .. . . 

Total PC8s 70 14 22 4.0 11 3 53 43 33 37 9 21 22 



New Bedford HarPer Superfund Sita • Hot Spot Sediments 
Bench Scale Treatability Study 

Foster V'vt1eeler Environmental Foster Vvtleeler Environmental 
UNTREATED HOT SPOT SEDIMENT BATCH#3 BATCH #3 

TCLP Method 1311 TCLP Cage Method 

FIELDID#: Bucket#11 Bucket#11 Bucket#13 Bucket#15 Untreated E3S1 E3S2 E3S3 FW3 -t:381 E3B2 E383 FW3 
SAMPLE lOll: OABA01 DABA02 DABA03 DABA04 Sediment DABA16 OABA35 DABA55 TCLP OABA17 DABA36 DABA56 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 
COMP UNO 
Phenol 2 2 3.0 
bis(2-Chloroethyl) ether 
2-Chloropnenol 2 1.25 
1 ,3-Dichlorobenzene 48 16 29 68 40.25 34 37 36 35.7 24 44 25 0 
1.4-Dichlorobenzene 140 66 110 94 D 102.5 120 3 140 877 90 150 34 91.3 
1,2·0/chiorobenzane 2 2 1.25 11 3 4.7 2 20 
2-Methyipheno/ 
2,2'.Qxybis (1-ch/oropropane) 
4-Methylphenol 6 12 6.0 1 7 
N-Nitroso-di-n-propylamine 3 0 75 
Hexachloroethane 
Nitrobenzene 
lsophorone 

2-Nitrophenol 
2,4-Dimetnylphenol 1 0 
Ois(2·Chloroethoxy)rnethane 
2.4-Dichloropnenol 13 14 18 13 25 
1 .2,4-Trichlorober:zene 2 6 3 75 40 2 3 
Naphthalene 
4-Ch\oroanrline 

Hexachlorobutadiene 

4-Chloro-3-Methylpnenol 1.75 
2-Methylnsphthalene 
Hexachlorocyclopentadiene 
2.4.6-Trichtorophenot 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2~Nitroanilina 

Dimathylphthalate 
Acenaphthylene 
2.6-Dinitrotoluene 
3-Nitroanilina 
Acenaphthene 1 25 1 0 
2,4-Dtnitrophenot 
4-Nitrophenol 
Dibenzofuran 

2.4-Din•trotoluene 0 75 
01ethylphlha\ate 

4-Chlorophenyl-pnenylether 

Fluorene 
4-Nitroaniltne 

4,6-0initro-2-methylphenol 

N-nitrosodiphenylamtne( 1) 
4-Bromophenyl-pnenytether 
Hexachlorobenzene 
Pentachlorophenol 

Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 

9 2.25 

Pyrana 6 2.25 
Butylbenzylphthalate 
3,3'-0ichlorobenzidine 
Benzo(a)anlhracene 
Ctvysene 
Bis(2-ethylhexyl)ph\halate .8 2.7 2 ZJ 3 4 3.0 

Di-n-octylphthalate 
Benzo(b)ftuoranthene 
Banzo(k)ftuoranthene 
BenzO(a)pyrene 
lndeno(1 .2.~)pyrene 
Dlbenz(a.h)anthracene 
Benzo(g,h.i)perylene 

' ' c ( 
' 



_f '-tord Haroor Superfund Site - Hot Spot Sedimenls ( 
--

_,..eale Treelabilily Study ~ 
Forter ~meeler t:nvircnmental Foster 'Mleeler Environmental 

UNTREATED HOT SPOT SEDIMENT BATCH 113 BATCHII3 
TCLP Method 1311 TCLP Cage Method 

Flt:LOIDII: Bucl<e1#11 Bucl<el#11 Bucl<et#13 Bucl<el#15 Untreated E3S1 E3S2 E3S3 f'IN3 ,..E381 E3B2 E383 FW3 
SAMPlEIOI: DABA01 DABA02 0ABA03 DABA04 Sediment DABA16 DABA35 DABA55 TCLP DABA17 DABA36 DABA56 Cage 
DATE SAMPLED: 18-Jan-96 18-Jen-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

INORGANIC ANAL YTES 
Aluminum 7520.0 6400.0 7050.0 6910.0 6970.0 1260.0 1270.0 1400.0 1310.0 1040.0 1080.0 8680.0 3600.0 
AnUmony 11.4 B 12.7 B 13.0 B 9.4 B 11.8 1.8 u 1.8 u 1.8 u 1.8 1.8 u 1.8 u 6.1 B 3.2 
AIMniC 57.7 49.1 56.8 52.7 54.1 3.0 u 3.0 u 3.0 u 3.0 3.0 u 3.0 u 3.0 u 3.0 
a.tum 709.0 253.0 712.0 797.0 617.8 1520.0 1500.0 2260.0 1760.0 1360.0 1170.0 1560.0 1370.0 
Beryllium 2.6 B 2.4 B 2.2 B 2.8 B 2.5 0.4 B 0.3 u 0.5 B 0.4 0.5 B 0.9 B 2.0 B 1.1 

Cadmium 165.0 137.0 144.0 142.0 147.0 0.2 u 0.2 u 0.2 u 0.2 0.2 u 0.2 u 29.8 10.1 

Calcll.m 109000.0 106000.0 116000.0 117000.0 112000.0 1890000 1890000 930000 1570000.0 1850000 1250000 812000 1304000.0 

Clvo!Rum 247.0 209.0 227.0 219.0 225.5 13.3 11.1 19.1 14.5 13.4 10.2 290.0 104.5 

Cobd 4.5 B 3.6 B 4.3 B 3.9 B 4.1 6.9 8 6.8 8 5.3 8 6.3 6.8 8 7.0 8 13.4 8 9.1 

Copper 169.0 144.0 164.0 168.0 161.3 810.0 ., 781.0 868.0 819.7 297.0 710.0 641.0 549.3 
Iron 27500.0 23500.0 25300.0 24100.0 25100.0 27.9 8 31.3 B 609.0 222.7 67.0 B 118.0 10100.0 3428 3 
Lead 1810.0 1520.0 1820.0 1570.0 1630.0 3.5 2.1 B 12.4 6.0 3.0 B 5.4 249.0 85.8 
Magnesium 44300.0 38700.0 42300.0 41200.0 41625.0 176.0 B 228.0 B 75.8 B 159.9 280.0 B 94.3 B 21300.0 7224.8 

Manganese 171.0 155.0 168.0 175.0 167.3 1.4 B 1.5 B 3.3 B 2.1 2.8 B 4.6 B 567.0 191.5 
Mercury 0.2 u 0.2 u 0.2 lJ 0.2 u 0.2 0.2 u 0.2 u 0.2 u 0.2 0.2 u 0.2 u 0.2 u 0.2 
Nicl<el 127.0 105.0 113 0 141.0 121.5 70.7 68.6 69.9 69.7 64.2 97.1 213.0 124.8 
Potassium 25300 0 21400.0 24200 0 23900.0 23700.0 109000.0 109000.0 142000.0 120000 0 98900.0 90800.0 64400.0 84700.0 
Selenium 10.7 10.4 15.2 13.9 12.6 11.1 12.0 8.8 10.6 17.7 8.8 11.1 12.5 
Sliver 0.7 u 0.7 u 0.7 u 0.7 u 0.7 0.7 u 0.7 u 0.7 u 0.7 0.7 u 0.7 u 0.7 u 0.7 
Sodium 228000 198000 219000 214000 214750.0 226000 230000 1120000 525333.3 212000 197000 143000 1840000 

Thallium 3.5 u 3.5 u 3.5 u 3.5 u 3.5 3.5 u 3.5 u 3.5 u 3.5 4.6 u 3.5 u 4.0 B 4.0 

Vanadium 79.9 71.4 78.4 75.6 76.3 17.1 B 21.3 B 3.8 B 14.1 21.2 B 8.1 B 17.5 B 15.6 
Zinc 19800.0 17000.0 18000.0 17400.0 18050.0 6.5 B 5.8 B 170.0 60.8 15.7 B 13.1 B 3940.0 1322.9 

PCBs 
Ariidor-1016 .. .. .. .. .. .. - .. . . .. .. . . . . 
Arodor-1221 - .. .. .. .. .. - -- .. - - .. .. 
Arodor-1232 - .. - - - - - - - - - .. .. 
Arodor-1242 7 c 12 CP 21 c 4 YP 11 5.5 y 76 c 32 c 37.8 28 y 34 c 33 c 31.7 

Arodor-1248 .. .. .. .. .. .. - .. .. .. .. . . -· 
Arodor-1254 -- 1.6 YJP 0.89 J - 0.22 - 22 y - 7.3 1 2 YJ 5.8 c 1.9 YJ 3.0 

Arodor-1260 - - - .. - - - .. - .. .. .. -

Total PCBs 7.0 14 22 4.0 11 5.5 98 32 45 29 40 35 35 



New Bedford Harbor Superfund Site - Hot Spot Sediments 
Bench Scala Treatability Study 

UNTREATED HOT SPOT SEDIMENT 

FIELDID#: 
SAMPLE 10#: 
DATE SAMPLED: 
C MP UNO 
Phenol 
bis(2-Chloroathyl) ether 
2-Chlorophenol 
1 .3-Dicl'llorobanzene 
1,4-Dicl'llorobenzene 
1 ,2-Dicl'llorobenzene 
2-Mathylphenol 
2,2'-0xybis (1-chloropropane) 
4-Melhylphenol 
N-Nitroso-di-n-propytamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2.4-Dimethylphenol 
bis(2-Chloroethoxy)methane 

2.4-Dicnlorophenol 

1 .2.-4-Tnchlo!obenz.ene 
Naphthalene 
4-Chloroamline 
HexathlorobulBOtene 

4-Chloro-3-Methylphanol 
2-Melhylnaphthalene 
Hexachlorocyctopentadiene 
2,4,6-Tr1cl11orophenol 
2,4,5-Tr1chlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dlmethylphlhalete 
Acenaphthylena 
2,5-0initrotoluene 
3-Nitroanilina 
Acenaphlhene 
2.4-Dinitrophenol 
4-Nitrophenol 
Otbenzofuran 
2.4-D•n,trotoluene 

D1etnylphthalate 
4-Chlorophenyl-phenylether 

Fluorene 
4-NitrOSnllrne 
4.6-D.nuro-2-methylphenol 

N-nitrosodiphenylarT11ne{ 1} 

4-Bromophenyl-phenylelher 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
01-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dicl'llorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-<tlhylhexyl)phthalate 
Di-n-<lctylphthalate 
Benzo(b)~uoranthene 

BenzO(k)fluoranthene 
Bonzo(a)pyrene 
lndan0(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

{ 
' 

JBucket#11 
DABA01 
18-Jan-96 

3 
48 
140 

Bucket #1 1 
DABA02 
18-Jan-96 

16 
66 

Bucket#13 
DABA03 

18-Jan-96 

29 
110 
2 

14 

2 

Bucket #15 
DABA04 

18-Jan-96 

2 

2 
68 
94 
2 

:e 

2 

6 

9 

6 

Untreated 
Sediment 
Average 

2 

1.25 
40 25 

D 102.5 
J 1.25 

0.75 

1.75 

1.25 

0 75 

2.25 

2.25 

Wend Environmental World Environmental 
BATCH#2 BATCH #2 

TCLP Method 131 1 TCLP Cage Method 
W2S1 W2S2 W2.,;3 W2 ~B1 W2B2 W2B3 W2 

DABA20 DABA40 DABA59 TCLP DABA21 DABA41 DABA60 Cage 
18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 1 8-Jan-96 18-Jan-96 Average 

4 3.0 

21 18 22 20 3 8 7 3 
97 84 110 97.0 25 32 44 33 7 

4 4.3 2 7 

3 7 1 7 

1.0 18 6.0 

JZ 4.0 

( ( 



-- ( 
·- . 

~( 
"ord Harbor Superfund Site - Hot Spot Sediments 

•. .;ala Treatability Study 

World Environmental World Environmental 

( 
UNTREATED HOT SPOT SEDIMENT BATCHIII2 BATCH1112 

TCLP Method 1311 TCLP Cage Method 
FIELLJ IDII: 8uckattl11 8uckettl11 8uckett113 Buckat#15 Untreated W2S1 W2S2 W2S3 W2 W281 W282 W283 W2 
SAMPLEIDt: DABA01 DA8A02 DABA03 DABA04 Sediment DA8A20 DA8A40 DA8A59 TCLP DA8A21 DABA41 DA8A60 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

INORGANIC ANAL YTES 
Aluminum 7520.0 6400.0 7050.0 6910.0 6970.0 683.0 662.0 674.0 673.0 4090.0 1690.0 2010.0 2596.7 
AnUmony 11.4 8 12.7 8 13.0 8 9.4 8 11.6 1.8 u 1.8 u 1.8 u 1.8 7.4 8 12.9 8 12.6 B 11.0 
Arlenic 57.7 49.1 56.8 52.7 54.1 3.0 u 3.1 B 5.4 B 3.8 3.0 u 3.0 u 3.0 u 3.0 
Barium 709.0 253.0 712.0 797.0 617.8 354.0 4111.0 374.0 382.3 300.0 524.0 425.0 416.3 
Elefylllum 2.6 B 2.4 8 2.2 B 2.6 8 2.5 0.7 8 0.5 8 3.0 u 1.4 0.9 B 1.3 B 1.1 B 1.1 
Cadmium 165.0 137.0 144.0 142.0 147.0 0.2 u 0.2 u 0.2 u 0.2 28.2 82.4 u 58.3 56.3 
Calcium 109000.0 106000.0 116000 0 117000.0 112000.0 2220000 2130000 2070000 2140000.0 690000 1570000 1200000 1153333.3 
Chromium 247.0 209.0 227.0 219.0 225.5 13.5 14.6 12.9 13.7 166.0 184.0 113.0 154.3 
Cobalt 4.5 8 3.6 8 4.3 8 3.9 8 4.1 3.3 8 2.6 8 3.2 8 3.0 4.9 8 12.0 8 8.3 8 8.4 
Copper 169.0 144.0 164.0 168.0 161.3 1400.0 ., 1300.0 1320.0 1340.0 753.0 1650.0 1070.0 1157.7 
Iron 27500.0 23500.0 25300.0 24100.0 25100.0 26.1 8 83.0 8 60.6 8 56.6 4520.0 2530.0 2370.0 3140.0 
Lead 1810.0 1520.0 1620.0 1570.0 1630.0 2.8 8 1.8 u 1.6 u 2.0 375.0 318.0 172.0 288.3 
Magnes1um 44300.0 38700 0 42300 0 41200.0 41625.0 267.0 8 168.0 B 188.0 8 207.7 10700.0 31900.0 22600 0 21733.3 

Manganese 171.0 155.0 168.0 175.0 167 3 0.6 8 2.0 8 0.4 8 1.0 735.0 731.0 539.0 668.3 
Mercury 0.2 u 02 u 02 u 0.2 u 0.2 0.2 u 0.2 u 0.2 u 0.2 02 u 1.2 09 0.8 
N1ckel 127 0 105 0 113 0 141 0 121.5 63 8 72.0 67.6 67.8 132 0 182.0 137 0 150 3 
Pol85sium 25300 0 21400 0 24200.0 23900 0 23700.0 61400.0 57500.0 59100.0 59333.3 26900 0 42100.0 37500.0 35500.0 
Selenium 10 7 10 4 15.2 13.9 12.6 6.0 10.9 13.8 10.2 13.8 15.2 9.5 12.8 
Silver 0.7 u 07 u 0.7 u 0.7 u 0.7 0.7 u 0.7 u 0.7 u 0.7 0.7 u 6.9 8 5.6 B 4.4 

Sodium 228000 198000 219000 214000 2147500 285000 256000 277000 272666.7 134000 187000 178000 166333.3 
Thallium 3.5 u 35 u 3.5 u 3.5 u 3.5 3.7 8 3.8 8 3.5 u 3.7 3.8 8 4.6 8 3.5 u 4.0 
Vanadium 79 9 71.4 78.4 75.6 76.3 20.2 8 11.6 8 14.8 B 15.5 16.0 8 14.1 8 12.1 8 14.1 
Zinc 19800 0 17000 0 18000 0 17400.0 18050.0 5.7 8 12.0 B 9.0 B 8.9 3480.0 10200.0 7300 0 6993 3 

PCBs 
Ariidor-1016 -- -- -- -- -- -- -· -- -- -- .. -- --
Aroclor-1221 -- -- -- .. -- -- .. .. -- -- -- -- --
Aroclor-1232 .. .. -- -- -- -- .. -- -- .. .. -- --
Arodor-1242 7 c 12 CP 21 c 4 yp 11 14 y 18 CP 40 c 24 0 28 y 28 c 72 c 42 7 

Aroclor-1248 -- -- -- .. -- -- - - -· -- -- -- -
Aroclor-1254 - 1.6 YJP 0.89 J .. 0.22 1.6 YJ 0.87 JP .. 0.8 1.9 YJ 1.2 JY 4.1 YJ 2.4 

Aroclor-1260 -- -- -- .. -- .. - -- -- .. -- -- --
Total PCBs 70 14 22 4.0 11 16 19 40 25 30 29 76 45 



New Bedford Hart>Or Superfund Site - Hot Spot Sediments 
BenCh Scale Treatability Study 

Wo~d Environmental Wo~d Environmental 
UNTREATED HOT SPOT SEDIMENT BATCH 113 BATCH#3 

TCLP Method 1311 TCLP Cage Method 

FIELD ID#: Bucket #11 Bucket #11 Buckat #13 Bucket#15 Untreated W3S1 W3S2 W3S3 W3 VRB1 W382 W383 W3 
SAMPLE ID #: DABA01 DABA02 DABA03 DABA04 Sediment DABA22 DABA23 DABA61 TCLP DABA24 DABA44 DABA62 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 
COMPOUND 
Phenol 2 1.3 
bis(2-Chloroethyl) ether 
2-Chlorophenol 2 1 25 
1,3-Diehlorobenzene 48 16 29 68 40 25 38 30 17 28.3 17 97 
1,4-Diehlorobenzene 140 66 110 94 D 102 5 140 140 85 121.7 33 19 81 44.3 
1.2-Diehlorobenzene 2 2 1.25 0.3 
2-Methylphenol 
2,2'-0xybis ( 1-chloropropane) 
4-Methylphenol 5.7 1.7 
N-Nitroso-<ll-n-propylamine 3 0.75 
HexaChloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2.4-Dimethylphenol 
biS(2-Chloroethaxy)methane 

2 .4-0iChlorophenol 13 ~ 4 18 i3 25 
1 .2.4-Tri-:h!crcbe.".::.e.'le 6 3 75 3 7 1 0 
Naprunalene 
4-Chloroanlline 
HexachlorobutadJene 
4-Chloro-3-Methylphenol 1 75 
2-Metnylnaphthalene 
Hexachlorocyclopentadiene 
2.4.6-Triehlorophenol 
2,4,5-Triehlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2.6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 2 1 25 
2,4-Dinitrophenol 
4-Nitrophenol 6 
D1benzofuran 
2.4-0inltrotoluene 0 /5 
D•ethylphthalate 
4-Chlorophenyl-pheny leth er 

Fluorene 
4-Nitro&niline 
4.6-Dinitro-2-methylphenol 
N-nitrosod•phenylamme( 1) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 9 2.25 1.0 16 7.0 
Fluoranthene 
Pyrena 6 2.25 
Butylbenzylphthalate 
3.3'-Dichlorobenzidine 
Benzo(a)anthracane 
Chrysene 
Bis(2-ethylhexyl)phthalate 10 
Di-n-octylphthalate 

JZ 29 JZ 14.0 ZJ 27 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h.i)perylene 

{ ' « ( 
' 



· ~rd Harbor Superfund Sits Hot Spot Sediments 

~ .Ia Treatability Study I ( 
' 

,. 
~- .nvironmental World Environmental 

UNTREATED HOT SPOT SEDIMENT BATCH#! BATCH I! 

-. 

TCLP Method 1311 TCLP Cage Method 
IELDIDI: Bucket till Bucket#!! Bucket#13 Bucket#15 Untreated W1S1 W1S2 W1S3 WI _....W181 W182 W183 WI 

SAMPLEID#: DABA01 DABA02 DABA03 DABA04 Sediment DABA18 DABA38 DABA57 TCLP DABA19 DABA39 DABA58 Cage 
DATE SAMPLED: 18.Jan-96 18-Jan-96 18-Jan-96 18.Jan-96 Average 18-Jan-96 18.Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 

INORGANIC ANAL YTES 
Aluminum 7520.0 6400.0 7050.0 6910.0 6970.0 635.0 687.0 664.0 655.3 4080.0 6470.0 4320.0 4956.7 
Antimony 11.4 B 12.7 B 13.0 B 9.4 8 11.6 1.8 u 1.8 u 1.8 u 1.8 14.5 B 9.6 B 7.0 8 10.4 
Arsenic 57.7 49.1 56.8 52.7 54.1 3.0 u 4.2 B 3.0 u 3.4 3.7 B 3.0 B 3.2 B 3.3 
Barium 709.0 253.0 712.0 797.0 617.8 344.0 335.0 609.0 429.3 503.0 701.0 340.0 514.7 
Beryllium 2.6 8 2.4 B 2.2 8 2.8 B 2.5 0.3 B 0.3 u 0.6 B 0.4 1.3 B 1.3 B 1.6 B 1.4 
Cadmium 165.0 137.0 144.0 142.0 147.0 0.2 u 0.2 u 0.2 u 0.2 76.6 40.0 31.9 49.5 
Calcium 109000.0 108000.0 116000.0 117000.0 112000.0 2180000 2100000 2080000 2113333.3 1500000 819000 785000 1034668.7 
Chromium 247.0 209.0 227.0 219.0 225.5 14.6 13.9 14.7 14.4 258.0 296.0 152.0 235.3 
Cobalt 45 B 3.6 B 4.3 B 3.9 B 4.1 3.6 B 3.8 B 2.9 B 3.4 12.4 B 5.7 B 4.1 B 7.4 
Copper 169.0 144.0 164.0 168.0 161.3 1390.0 1420.0 1250.0 1353.3 1580.0 1300.0 931.0 1270.3 
Iron 27500.0 23500.0 25300.0 24100.0 25100.0 24.6 B 52.8 B 935 B 57.0 4790.0 6590.0 3840.0 5073.3 
Lead 1810.0 1520.0 1620 0 1570.0 1630.0 2.3 B 4.1 2.2 B 2.9 387.0 B 572.0 398.0 445.7 
Magnesium 44300.0 38700.0 42300.0 41200.0 41625.0 333.0 8 275.0 8 189.0 B 265.7 30700.0 15500.0 12200 0 19466.7 

Manganese 171.0 155.0 168.0 175.0 167.3 0.6 8 2.6 8 12 B 1.5 736.0 380.0 295 0 470.3 

Mercury 02 u 0.2 u 0.2 u 0.2 u 0.2 0.2 u 0.2 u 0.2 u 0.2 0.2 u 0.2 u 0.2 u 0.2 
Nickel 127.0 105.0 113.0 141.0 121.5 72.9 68.4 71.4 70.9 217.0 112.0 79.2 136.1 
Potassium 25300.0 21400.0 24200.0 23900.0 23700 0 58800.0 57300.0 56400.0 57500.0 35900.0 24800.0 31000 0 30566.7 
Selenium 10.7 10.4 15.2 13.9 12.6 12.0 18.3 14.5 14.9 7.9 13.2 12.3 11.1 
Silver 0.7 u 0.7 u 0.7 u 0.7 u 0.7 0.7 u 0.7 u 0.7 u 0.7 6.8 8 0.7 u 1.1 8 2.9 
Sodium 228000 198000 219000 214000 214750.0 285000 281000 268000 278000.0 171000 124000 157000 150666.7 
Thallium 3.5 u 3.5 u 3.5 u 3.5 u 3.5 3.6 8 3.5 u 3.5 u 3.5 3.5 u 3.5 u 3.5 u 3.5 
Vanadium 79.9 71.4 78.4 75.6 76.3 21.3 B 20.2 8 13.0 8 18.2 18.3 8 20.0 8 14.2 B 17.5 
Zinc 19800.0 17000.0 18000.0 17400.0 18050.0 10.7 8 6.4 B 25.6 14.2 9680.0 5310.0 39800 6323.3 

PCBs 
Arod'or-1016 ·- .. ·- ·- .. ·- - .. .. .. .. .. .. 
Arodor-1221 ·- .. .. .. .. -- - .. .. .. -- .. -
Arodor-1232 .. .. .. .. .. .. .. .. .. .. .. .. .. 
Arodor-1242 7 c 12 CP 21 c 4 yp 11 43 c 41 c 36 c 40.0 83 c 43 y 73 c 66 3 
Arodor-1248 .. .. - .. .. .. - .. .. - .. .. .. 
Arodor-1254 - 1.6 YJP 0.89 J -- 0.22 2.2 CJ 3.7 YJ 2.5 YJ 2.8 6.7 y 2.5 YJ 61 YJ 5.1 
Arodor-1260 -- .. - - .. -- - -- .. .. .. .. .. 

Total PCBs 70 14 22 4.0 11 45 45 39 43 90 46 79 71 



NIIW Bedford Harbor Superfund Site • Hot Spot Sediments 

Bench Scale Treatability Study 

Wo~d Environmental Wo~d Environmental 
UNTREATED HOT SPOT SEDIMENT BATCH#! BATCH #1 

TCLP Method 1311 TCLP Cage Method 

FIELD 10#: Bucke1#11 BucKet#11 Buckel #13 Bucket#15 Untreated WISt W1S2 W153 WI W181 W1B2 W183 WI 
SAMPLE ID#: DABA01 DABA02 DABA03 DABA04 Sediment DABA18 DABA38 DABA57 TCLP DABA19 DABA39 DABA58 Cage 
DATE SAMPLED: 18-Jan-96 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 18-Jan-96 18-Jan-96 18-Jan-96 Average 
COMPOUND 
Phenol 1.3 1.3 
bls(2-Chioroa!hyl) ether 
2-Chlorophenol 1.25 

1,3-Dichlorobenzene 48 16 29 58 40 25 25 20 17 20.7 17 11.0 
1 ,4-Dichlorabenzene 140 66 110 94 D 102 5 100 96 79 91.7 70 39 36 48.3 
1,2-Dichlorobenzene 2 2 J 1.25 

2-Me!hylp.henol 
2:2'-0xybis (1-chloropropane) 

4-Methylphenol 4 37 1.0 
N-Nitroso-<1\-n-propylamine 0.75 

Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2 .4-Dimethylphenol 
b•s(2-Chloroethoxy)methane 

2 4-DIL..hlorophenoJ 13 14 18 ',2 25 

1 .2.4- Tnchlorobenzene 2 3 75 3 3 :3 
Naphthalene 
4-Chloroaniline 
Hexaci'llorobutadiene 
4-Chtoro-3-Memylphenol 3 1.75 0.7 
2-Me!hylnaph!halene 
Hexachlorocyc\opentadiene 
2.4 ,6-T richtorophenol 
2.4,5-Trichlorophenol 
2-Chloronaphthatene 
2-Nitroanillne 
Dimelhylphlhalate 
Acenaph!hytene 
2,6-0initrotoluene 
3-Nitreaniline 
Acenaphlhene 2 1.25 2 0.7 
2.4-Dinitrophenol 
4-Nitrophenol 6 
Drbenzofuran 
2.4-Drnrtrololuene 0 75 
Oie!hylphlhalato 0.7 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dimtro-2-methylphenor 
N-nitrosodiphenylamine{ 1) 
4-Bromophenyl·phenylether 

Hexachlorobenzene 
Pentachlorophenol 11 3.7 

Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 9 2 25 3 10 9 30 

Fluoranthene 
Pyrena 6 2.25 07 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 
Benzo(a)an\hracene 
Chrysene 
Bis(2-e!hylhexyl)phthalate 12 JZ 
Di-n-octylph!halate 

3 5.7 ZJ 3.3 

Benzo(b)nuoran!hene 

Benzo(k)nuoranthene 
Benzo(a)pyrene 
lndeno(1.2,3-<:d)pyreno 
Dibenz(a,h)an!hracene 
Benzo(g,h,l)perylene 

( ( { 





Alternative HS-1: 
No Further Action 

ARARsTABLES 



ference Doses (Rills) 

• 
Table u-1-1 

Chemical-Specific ARARs and TBCs, Alternative HS-1 

To Be Considered These are guidance values used to evaluate the Operation and maintenance of the facility will minimize 

potential carcinogenic hazard caused by exposure to exposure to potential receptors. 

contaminants. 

To Be Considered These are guidance values used to evaluate the 
potential non-carcinogenic hazard caused by 

exposure to contaminants. 

Operation and maintenance of the facility will minimize 
exposure to potential receptors. 

NO FURTHER ACTION- DRAFT FINAL FS ADDENDUM 
12/30/97 

B-1-1 



Tab.~ o-1-2 
Location-Specific ARARs and TBCs- Alternative HS-1 

16 USC Parts 
1451 et seq. 

Applicable Federal agencies are required to reduce the risk of flood loss, 
minimize impact of floods, and restore and preserve the 
natural and beneficial values of floodplains. 

Applicable 

Applicable that any actions must be conducted in a manner 
lrn.n'i"Pnt with state approved management programs. 

Applicable standards regulate the dredging, filling, altering, or 
uting of coastal and inland wetland resource areas. 

resource areas within and adjacent to the site 
include: Land Subject to Coastal Storm Flowage (Sec. 
10.02(1)(d)), Land Under Ocean (Sec. 10.25), Designated 
Port Area (Sec. 10.26), Coastal Beaches (including tidal 

(Sec. 10.27), Coastal Bank (Sec. 10.30), and Land 
Containing Shellfish (Sec. I 0.34). There is a I 00-foot 

Zone Management 30 I CMR 21.00 Applicable that any actions must be conducted in a manner 

310 CMR 9.00 Applicable 

istent with state approved management programs. 

tidelands. Waterways concerns focus on the long term 
of marine uses and protecting public rights in 
, including fishing and access. 

facility lies within the I 00-year coastal floodplain. The potential 
of any action must be evaluated to ensure that the planning and 

sion making reflect consideration of flood hazards and floodplain 
lmono.oPimP:nt including restoration and preservation of natural and 

rcial values, wherever feasible. 

Annrcnmate agencies will be consulted prior to implementation to find 
minimize adverse effects to fish and wildlife from facility 

entire site is located in a coastal zone management area, therefore 
applicable coastal zone management requirements will be met. 

and maintenance of the facility within the I 00-year 
the I 00-foot buffer zone to the coastal bank will comply with the 

substantive requirements of the standards. 

The entire site is located in a coastal zone management area, therefore 
substantive coastal zone management requirements will be met. 

Actions, including operation and maintenance, within filled tidelands 
and adjacent to flowed tidelands at the site will comply with the 
regulation's environmental standards. 

NO FURTHER ACTION -DRAFT FINAL FS ADDENDUM 

12130/97 

8-1·2 



PCB Spill Cleanup 

Elimination System 

Section 402, NPDES. 

15USC2601 

2692; 40 CFR 

761.60(a)(5) 

40 CFR 

761.75 

40CFR 

761.120-

. 135 

33 USC I 
40 CFR 122-

125, 131 

40 CFR 

122.4(i) 

Tablt. .-.~-1-3 
Action-Specific ARARs and TBCs, Alternative HS-1 

Applicable Dredged materials with PCBs at concentrations 

greater than 50 ppm must be disposed of either in an 

incinerator, or in a chemical waste landfill, or, when 

the first 2 options are not reasonable and appropriate, 

by a disposal method which will adequately protect 

health and the environment. 

Relevant and Standards for the construction, operation, and 

Appropriate monitoring of facilities used to dispose of PCBs, 

unless a waiver is granted under Sec. 76l.75(c)(4). 

Relevant and Establishes criteria to determine adequacy of the 

Appropriate cleanup of spills (occurring after 5/4/87) from the 

release of materials with > 50 ppm PCBs. 

Permanent storage of the contaminated dredge spoil at 

CDF must be approved by the Regional 

Administrator under the terms of the regulations. 

The facility will be operated and maintained to satisfy 

the substantive requirements of these standards. 

Waivers will be required for specific requirements 

regarding hydrologic conditions, flood protection, and 

leachate collection upon a finding by the Regional 

Administrator that the operation of the facility will not 

present an unreasonable risk of injury to health or the 

environment. 

Although this policy is directed at electrical equipment

type spills, it will be considered to address any PCB 

leakage or spillage from the CDF . 

Applicable These standards govern discharge o water into Any dramage off the site which becomes contaminated 

surface waters. Due to the degraded nature of New by the stored sediments will be treated by the on-site 
Bedford !·!arbor waters, regulated discharges into the 

waterway must meet ambient water quality criteria 

(WQC) at the discharge point. 

treatment plant and discharged. Ambient water quality 

criteria, particularly for copper, will be addressed 

through a phased Total Maximum Daily Load (TMDL) 

approach. 

Applicable Prohibition on new discharges into waters that do not A waiver will be sought for this provision since 

meet applicable water quality criteria (WQC) unless compliance 1\0uld pre1ent cleanup of the site until 

certain conditions are met. Harbor waters either reach water quality standards or 

until the other conditions in the regulation are met. 

Neither of which can be accomplished in a reasonable 

time frame. 

NO FURTHER ACTION- DRAFT FINAL FS ADDENDUM 
12/30/97 

B-1-3 



2 

et seq.; 40 

CFR Part 61 

21C MGL 4 

and 6; 310 

CMR 30.100 

ous Waste Management 2IC MGL 4 

and 6; 310 

CMR 30.300 

s Waste Management 21C MGL 4 

ental Requirements 

Waste Management 

and 6, 310 

CMR 30.500 

and 43; 314 

CMR8.00 

• Table n-1-3 
Action-Specific ARARs and TBCs, Alternative HS-1 

specific chemicals, including PCBs, from specific 

production activities. 

assess compliance with these standards. Operation 

and maintenance activities will be carried out in a 

manner which will minimize potential air releases. 

To Be Describes the recommended approach for evaluating This guidance will be considered when in evaluating 

Considered and remediating CERCLA sites with PCB PCB issues associated with in-place disposal of 

contamination. 

Relevant and Establish standards for identifying and listing 

Appropriate hazardous waste. 

Relevant and Establishes standards for various classes of 

Appropriate generators. 

Relevant and Establishes standards for treatment. storage. and 

Appropriate disposal of hazardous waste, and establishes 

standards !"or closure, post closure and ground water 

monitoring. Sec. 30.50 I (3 )(a) e~empts facilities 

which treat, dispose or store hazardous waste 

containing 50 ppm or more of PCBs if they are 

adequately regulated under TSCA, 40 CFR 761. 

con tam ina ted sediment. 

ng will assess whether hazardous wastes are 

ent in discharges from the facility from monitoring, 

operations and/or maintenance. 

Any hazardous waste generated from the 

managed in accordance with the substantive 

requirements of these regulations. 

Any non-PCB hazardous 1vaste which is trt:ated, stored 

or disposed of at this facility as part of the remedy will 

he managed in accordance with the subst:l!ltivc 

requirements of this section. 

and This regulation outlines the additional requirements substantive requirements of these provisions will 

Appropriate that must be satisfied in order for a RCRA facility to met. 

comply with the NPDES regulation. 

NO FURTHER ACTION- DRAFT FINAL FS ADDENDUM 
12/30/97 

B-1·3 



3 

23( 12) and 

34:314 CMR 
1.00-7.00 

27 MGL 27; 

314 CMR 
4.00 

Tabl~ rl-1-3 
Action-Specific ARARs and TBCs, Alternative HS-1 

Applicable 

is section outlines the requirements for obtaining a Any drainage off the site which becomes contaminated 

ational Pollutant Discharge Elimination System by the stored sediments will be treated by the on-site 
ES) permit in Massachusetts. The waters of 

ew Bedford Harbor adjacent to the site are 
classified as SB. 

MADEP surface water tty standards incorporate 
the federal A WQC as standards for surface waters of 
the state. Standards establish acute and chronic 
effects on aquatic life for contaminants including 
PCBs, cadmium, copper, and lead. 

treatment plant and discharged in accordance with the 
substantive provisions of the regulations. 

mbient water quality c ia, particularly for copper, 
will be addressed through a phased Total rvJaximum 
Daily Load (TMDL) approach. 

r the Prevention and 21 MGL 26- Applicable ates the discharge of oil or sewage, industrial The remedy will comply with the substantive 

ofOil Pollution in the 53; 314 CMR 

setts Water Quality 
s Implementation 

!icy ofToxic Pollutants in 
Waters (2/23/90) 

ir Pollution Control 

- Recommended 
old Effect Exposure 

its (TELs) and Allowable 
Limits (AALs) 

Policy (90.00 I): 

15.000 

Ill MGL 
142D;310 

CMR 6.00 

Ill MGL 
142A-J,310 

CMR 7.00 

aste or other material containing oil into waters of requirements of the provisions. 
the Commonwealth. 

To Be Recommends surface water quality standards for This implementation policy and appropriate standards 
Considered specified contaminants and implementation measures will be considered for alternatives which impact surface 

achieve standards. water quality. 

Applicable Establishes ambient mr Is for contaminants 
including PCBs and particulates. 

Applicable Standards for sources of emissions. Pollution 
abatement controls may be required. 

Emissions from the CDF will comply with these 
standards. Dust suppression will be used to reduce 
particulate emissions. 

Operation and maintenance of the CDF will comply 
with the substantive requirements of these provisions. 

To Be 
Considered 

Establishes exposure concentrations for air 
contaminants developed and recommended by the 
Office of Research and Standards to protect public 

health. 

On-site containment technologies having air emissions 
will consider the TELs and AALs. 

To Be 
Considered 

Establishes guidelines where the source o new noise Site operations noise level will be minimized and will 
should not emit more than I 0 decibels above the follow the suggested noise limit to the extent 

existing (background) level. practicabk. 

NO FURTHER ACTION- DRAFT FINAL FS ADDENDUM 
12130197 

B-1-3 



4 

Tabi ... ~-1-3 
Action-Specific ARARs and TBCs, Alternative HS-1 

Recommends revisions to Toxicity Equivalence 
Factors (TEFs) for polychlorinated dibenzodioxins 
PCDDs) and dibenzofurans (PCDFs) in 

air/emissions. (To be used to convert to a toxic 

uivalent concentration of 2,3 7,8-TCDD and 

compared to the Massachusetts standard). 

Alternatives with on-site sediment containment 
technologies that potentially include air emissions of 
PCDDs and PCDFs will consider the revised TEFs for 

evaluating the toxicity of these air emissions and will 

consider using the Massachusetts dioxin air guidance. 

NO FURTHER ACTION- DRAFT FINAL FS ADDENDUM 
12130/97 

B-1-3 



Alternative HS-2A: 
Solvent Extraction and Solid Phase 

Chemical Desti·uction 

ARARsTABLES 



Massachusetts 

Table n-2A-1 
Chemical-Specific ARARs and TBCs, Alternative HS-2A 

To Be These are guidance values used to evaluate the Operation and maintenance of the facility will minimize 
Considered potential carcinogenic hazard caused by exposure to exposure to potential receptors. 

contaminants. 

To Be These are guidance values used to evaluate the Operation and maintenance of the t~1c i I it: will minimize 
Considered potential non-carcinogenic hazard caused by exposure exposure to potential receptors. 

to contaminants. 

There are no state chemical-specific ARARs. 

SOLVENT EXTRACTION AND SOLID PHASE CHEMICAL DESTRUCTION- DRAFT FINAL FS ADDENDUM 
12!30'91 

1:3-2a-l 



40 CFR Part 6, 
Appendix A 

and Wildlife Coordination 16 USC Part 66I 
seq.; 40 CFR 

6.302 

11'-A'a"La• Zone Management Act 16 USC Parts 

etlands Protection Act 

1451 etseq. 

131 MGL 40; 
3I 0 CMR 10.00 

301 CMR 21.00 

310 CMR 9.00 

TabJ 2A-2 
Location-Specific ARARs a .. .J TBCs - Alternative HS-2A 

Applicable Federal agencies are required to reduce the risk of flood The facility lies within the I 00-year coastal floodplain. 
loss, minimize impact of floods, and restore and preserve The potential effects of any action must be evaluated to 
the natural and beneficial values of floodplains. re that the planning and decision making reflect 

Applicable ires consultation with appropriate agencies to 
t fish and wildlife when federal actions may alter 

waterways. Must develop measures to prevent and 
mitigate potential loss. 

consideration of flood hazards and floodplain 
management, including restoration and preservation of 
natural and beneficial values, wherever feasible. 

Appropriate agencies will be consulted prior to 
implementation to find ways to minimize adverse effects 
to fish and wildlife from facility operation and 
maintenance. 

Applicable Requires that any actions must be conducted in a manner The entire site is located in a coastal zone management 
consistent with state approved management programs. area, therefore applicable coastal zone management 

Applicable These standards regulate the dredging, filling, altering, 
or polluting of coastal and inland wetland resource areas. 
Protected resource areas within and adjacent to the site 
include: Land Subject to Coastal Storm Flowage (Sec. 
l0.02(1)(d)), Land Under Ocean (Sec. 10.25), 
Designated Port Area (Sec. I 0.26), Coastal Beaches 
(including tidal flats) (Sec. 10.27), Coastal Bank (Sec. 
I 0.30), and Land Containing Shellfish (Sec. 1 0.34). 

is a I 00-foot buffer zone landward of the Coastal 
Bank. 

uirements will be met. 

Operation and maintenance of the facility within the I 
floodplain and the I 00-foot buffer zone to the 

bank will comply with the substantive 
requirements of the standards. Extraction and treatment 
facilities will be protected from flooding. 

Applicable Requires that any actions must be conducted in a manner The entire site is located in a coastal zone management 
consistent with state approved management programs. area, therefore substantive coastal zone management 

Applicable Sets forth criteria for work within flowed and filled 
tidelands. Waterways concerns focus on the long term 
viability of marine uses and protecting public rights in 
tidelands, including fishing and access. 

irements will be met. 
Actions, including operation and maintenance, within 
filled tidelands and adjacent to flowed tidelands at the 
site will comply with the regulation's environmental 
standards. 

SOL VENT EXTRACTION AND SOLID PHASE CHEMICAL DESTRUCTION - DRAFf FINAL FS ADDENDUM 
12130/97 

B-2a·2 



Disposal Requirements
Contaminated Dredged Spoil 

CA PCB Storage Regulations 

isposal of Polychlorinated 

; Proposed Decision on 
xemption Petitions; Proposed 

CA PCB Storage Regulations 

CA PCB Storage Regulations 

15 usc 2601-
2692; 40 CFR 
761.60(a)(5) 

Table. u-.2A-3 
Action-Specific ARARs and TBCs, Alternative 2A 

Applicable d materials with PCBs at concentrations On-site separation and destruction of the contaminated 
greater than 50 ppm must be disposed of either dredge spoil at the CDF must be approved by the Regional 
in an incinerator, or in a chemical waste landfill, Administrator under the terms of the regulations. 
or, when the first 2 options are not reasonable 
and appropriate, by a disposal method which 
will protect health and the environment. 

40 CFR 761.65(a) Applicable PCBs stored for disposal must be properly A waiver will be required from this requirement since it is 

59 Fed. Reg. 
62866 

40CFR 
761.65(b)(l) (i) 

40CFR 
761.65(b)(l) (ii) 

disposed of within one year of being placed in technically impracticable from an engineering perspective to 
storage. the proposed remedy in less than one year, 

To Be Proposed rules would permit additional 
Considered extensions to the one year PCB storage rule. 

Applicable Storage facilities must have adequate roof and 
walls to prevent rainwater from reaching the 
stored PCBs. 

Applicable '~""u''~ facilities cannot have floor drains or 
openings that would allow liquids to flow from 
the storage area. 

storage of PCB contaminated material for more 
than one year on site. 

If the rule is promulgated prior to completing the remedy 
selection process, it will be possible to extend the period of 
PCB storage beyond a year, without a waiver, until the 
completion of the remedial action. 

Present cover, if properly maintained, does prevent 
rainwater from reaching the stored PCBs. Rainwater that 
falls directly on Cell #1 may require treatment if 
contamination occurs. Separated PCB contaminated 
material will be stored, if necessary, to satisfy this 
requirement. 

Cell #1 has two continuous, impermeable bottom liners. 
Separated PCB contaminated material will be stored, if 
necessary, to satisfy this requirement. 

SOL VENT EXTRACTION AND SOLID PHASE CHEMICAL DESTRUCTION - DRAFf FINAL FS ADDENDUM 
12/30/97 

B-2a-3 



CA PCB Storage Regulations 

A PCB Spill Cleanup Policy 

Water Act (CW A), Section 
National Pollutant Discharge 

imination System (NPDES) 

76I.65(b)(l) (iv) 

40CFR 
76I.65(b)(l) (v) 

40CFR 
761.65(d)(2) (ii) 

40CFR 
761.65(d)(2) (vi) 

Tablt v·2A-3 
Action-Specific ARARs and TBCs, Alternative 2A 

made of smooth impervious material to prevent impermeable. Separated PCB contaminated material will be 
PCB penetration. stored, if necessary, to satisfy this requirement. 

Applicable Storage facilities must not be located below the 
100-year floodwater elevation. 

top-of-berm elevation is 2 feet higher than the 100-year 
ood elevation. Separated PCB contaminated material will 

stored, if necessary, to satisfy this requirement. 

Relevant and 
Appropriate 

I facilities must possess the capacity The CDF has the capacity to contain all of the dredged hot 
handle the maximum quantity of PCB waste spot sediments. Sufficient space will be developed for 

Relevant and operation of a commercial storage facility 
Appropriate must not pose an unreasonable risk of injury to 

health or the environment. 

storage of contaminated de watered sediment and treated 
material. 

The operation of the separation and treatment facility will 
protective of health and the environment. 

40 CFR 761.65(e) Relevant and Describes the substantive requirements of The site will be closed consistent with this section. No PCB 
( 1-5, 7) Appropriate closure plans for commercial PCB storage 

facilities, including groundwater monitoring, 
run-on and run-off control, and facility security. 
The facility must be closed so as to prevent post 
closure releases of PCBs. 

40 CFR 761.120- Relevant and Establishes criteria to determine adequacy of 
.135 Appropriate cleanup of spills (occurring after 5/4/87) from 

33 usc 1342; 40 
CFR 122-125, 

131 

Applicable 

release of materials with> 50 ppm PCBs. 

standards govern discharge of water into 
surface waters. Due to the degraded nature of 
New Bedford Harbor waters, regulated 
discharges into the waterway must meet amb· 
water quality criteria (WQC) at the discharge 

point. 

material is to be left on site. 

Although this policy is directed at electrical equipment-type 
spills, it will be considered to address any PCB leakage or 
spillage from the CDF or the separation/treatment facilities. 

Any drainage off the site which becomes contaminated by 
the stored sediments and any process or dewatering 
discharge will be treated by the on-site treatment plant and 

ischarged. Ambient water quality criteria, particularly for 

copper, will be addressed through a phased Total Maximum 
Daily Load (TMDL) approach. 

2 SOL VENT EXTRACTION AND SOLID PHASE CHEMICAL DESTRUCTION - DRAFT FINAL FS ADDENDUM 
12130/97 

B-2a-3 



an Air Act (CAA), National 42 USC 7401 et 
·ssions Standards for Hazardous seq.; 40 CFR Part 
Pollutants (NESH APS) 61 

uidance on Remedial Actions for 
Sites with PCB 

11111auL'11 (OSWER Directive) 

azardous Waste Management
ntification and Listing 

21A MGL 2 and 
8; 310 CMR 

19.00 

21C MGL 4 and 
6; 310 CMR 

30.100 

Table __.-2A-3 
Action-Specific ARARs and TBCs, Alternative 2A 

Prohibition on new discharges into waters that 
not meet applicable water quality criteria 

(WQC) unless certain conditions are met. 

A waiver will be sought for this provision since compliance 
would prevent cleanup of the site until Harbor waters either 
reach water quality standards or until the other conditions in 
the regulation are met. Neither of which can be 
accomplished in a reasonable time frame. 

Applicable NESHAPS are a set of emissions standards for Monitoring of air emission from the facility will be used to 

To Be 
Considered 

Applicable 

specific chemicals, including PCBs, from assess compliance with these standards. Operation and 
specific production activities. maintenance activities will be carried out in a manner which 

will minimize potential air releases. 

Describes the recommended approach for This guidance will be considered when evaluating PCB 
aluating and remediating CERCLA sites with issues associated with storage and treatment of contam· 

PCB contamination. sediment. 

is regulation establishes rules and sposal of the treated sediment containing less than 50 
requirements for solid waste facilities; including of PCBs will meet the substantive requirements of these 
cover systems; surface water and ground water provisions. 
protection; monitoring and post-closure. 

Relevant and Establishes standards for identifying and listing Monitoring will assess whether hazardous wastes are nrP~Pntn 
Appropriate hazardous waste. in discharges or process wastes from the facility. 

21 C MGL 4 and Relevant and Establishes standards for various classes of Any hazardous waste generated from the facility will be 
managed in accordance with the substantive requirements of 

regulations. 
6; 310 CMR Appropriate generators. 

30.300 

3 SOL VENT EXTRACTION AND SOLID PHASE CHEMICAL DESTRUCTION- DRAFf FINAL FS ADDENDUM 
12130/97 

B-2a-3 



azardous Waste Management
anagement Standards for all 

Hazardous Waste Facilities 

Waste Management 

urface Water Quality Standards 

les for the Prevention and 

of the Commonwealth 

assachusetts Water Quality 
Implementation Policy of 

Pollutants in Surface Waters 
(2123/90) 

21C MGL 4 and 
6, 310 CMR 

30.500 

21 MGL 27(12), 
34 and 43; 314 

CMR 8.00 

21 MGL 23(12) 
and 34; 314 CMR 

1.00-7.00 

27 MGL 27; 314 
CMR 4.00 

2 I MGL 26-53; 
314CMR 15.000 

Table .o-2A-3 
Action-Specific ARARs and TBCs, Alternative 2A 

Establishes standards for treatment, storage, and Any non-PCB hazardous waste which is treated, stored or 
Appropriate disposal of hazardous waste, and establishes disposed of at this facility as part of the remedy will be 

la'-'"'·'co" which treat, dispose or store hazardous 
waste containing 50 ppm or more of PCBs if 
they are adequately regulated under TSCA, 40 
CFR 761. 

managed in accordance with the substantive requirements of 
this section. 

Relevant and This regulation outlines the additional The substantive requirements of these provisions will be 
Appropriate requirements that must be satisfied in order for met. 

RCRA facility to comply with the NPDES 
lation. 

Applicable This section outlines the requirements for 
obtaining a National Pollutant Discharge 
Elimination System (NPDES) permit in 
Massachusetts. The waters of New Bedford 
Harbor adjacent to the site are classified as SB. 

Any drainage off the site which becomes contaminated by 
the stored sediments will be treated by the on-site treatment 
plant and discharged in accordance with the substantive 
provisions of the regulations. 

Applicable MADEP surface water quality standards Ambient water quality criteria, particularly for copper, will 

Applicable 

To Be 
Considered 

incorporate the federal A WQC as standards for be addressed through a phased Total Maximum Daily Load 
surface waters of the state. Standards establish (TMDL) approach. 
acute and chronic effects on aquatic life for 
contaminants including PCBs, cadmium, 

and lead. 
Regulates the discharge of oil or sewage, The remedy will comply with the substantive requirements 
industrial waste or other material containing oil of the provisions. 
into waters of the Commonwealth. 

Recommends surface water quality standards 
for specified contaminants and implementation 
measures to achieve standards. 

This implementation policy and appropriate standards will 
be considered for alternatives which impact surface water 
quality. 

4 . SOL VENT EXTRACTION AND SOLID PHASE CHEMICAL DESTRUCTION -DRAFT FINAL FS ADDENDUM 
12130/97 

B-2a-3 



ir Pollution Control 

ld Effect Exposure Limits 

and Allowable Ambient 
mits (AALs) 

Policy (90.001 ): Allowable 

Emissions (2/ 1/90) 

Dioxin in Massachusetts 
(10/31191) 

Tablt ~-2A-3 
Action-Specific ARARs and TBCs, Alternative 2A 

ishes ambient air level for contaminants 

including PCBs and particulates. 

Emissions from the CDF and the separation/treatment 

facility will comply with these standards. Dust suppression 
will be used to reduce particulate emissions. 

Ill MGL 142A-J Applicable Standards for sources of emissions. Pollution Operation and maintenance of the CDF and the 
310 CMR 7.00 abatement controls may be required. separation/treatment facility will comply with the substant' 

requirements of these provisions. 

To Be 
Considered 

Establishes exposure concentrations for air 
contaminants developed and recommended by 
the Office of Research and Standards to protect 
public health. 

On-site containment, separation and treatment technologies 
having air emissions will consider the TELs and AALs. 

To Be Establishes guidelines where the source of new Site operations noise level will be minimized and will fol 

Considered noise should not emit more than 10 decibels the suggested noise limit to the extent practicable. 

To Be 
Considered 

above the ex· · level. 

Recommends revisions to Toxicity Equivalence Alternatives with on-site sediment treatment technologies 
Factors (TEFs) for polychlorinated that potentially include air emissions of PCDDs and PCDFs 
dibenzodioxins (PCDDs) and dibenzofurans 
(PCDFs) in air/emissions. 

will consider the revised TEFs for evaluating the toxicity of 
these air emissions. 
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Alternative HS-2B: 
Solvent Extraction and Gas Phase 

Chemical Destruction 

ARARsTABLES 



ference Doses (RfDs) 

Table B-2B-1 
Chemical-Specific ARARs and TBCs, Alternative HS-2B 

To Be Considered These are guidance values used to evaluate the Operation and maintenance of the facility will mmimize 
potential carcinogenic hazard caused by exposure exposure to potential receptors. 
contaminants. 

To Be Considere These are guidance values used to evaluate the 
potential non-carcinogenic hazard caused by 
exposure to contaminants. 

There are no state chemical-specific ARARs. 

Operation and maintenance of the facility will minimize 
exposure to potential receptors. 

SOL VENT EXTRACTION AND GAS PHASE CHEMICAL DESTRUCTION- DRAFT FINAL FS ADDENDUM 
12/30/97 

B-2b-l 



' Table u-2B-2 
Location-Specific ARARs and TBCs - Alternative HS-2B 

6, 

and Wildlife Coordination Act 16 USC Part661 
seq.; 40 CFR 

16 USC Parts 
1451 etseq. 

131 MGL 40; 

310 CMR 10.00 

Applicable 

Applicable 

agencies are required to reduce the risk of flood loss, 
impact of floods, and restore and preserve the natural 

beneficial values of floodplains. 

consultation with appropriate agencies to protect fish 
wildlife when federal actions may alter waterways. Must 

measures to prevent and mitigate potential loss. 

Applicable Requires that any actions must be conducted in a manner 
consistent with state approved management programs. 

Applicable These standards regulate the dredging, filling, altering, or 
polluting of coastal and inland wetland resource areas. 

tPr•otecte:d resource areas within and adjacent to the site 
include: Land Subject to Coastal Storm Flowage (Sec. 
10.02(l)(d)), Land Under Ocean (Sec. 10.25), Designated Port 
Area (Sec. I 0.26), Coastal Beaches (including tidal flats)(Sec. 
10.27), Coastal Bank (Sec. 10.30), and Land Containing 
Shellfish (Sec. l 0.34). There is a I 00-foot buffer zone 
landward of the Coastal Bank. 

Zone Management 301 CMR 21.00 Applicable res that any actions must be conducted in a manner 
with state approved management programs. 

310CMR9.00 Applicable forth criteria for work within flowed and filled tidelands. 
wor"n"'"'J< concerns focus on the long term viability of marine 
uses and protecting public rights in tidelands, including fishing 
and access. 

ity lies within the I 00-year coastal floodplain. The 
effects of any action must be evaluated to ensure that the 

anning and decision making reflect consideration of flood hazards 
and floodplain management, including restoration and preservation 
of natural and beneficial values, wherever feasible. 

Appropriate agencies will be consulted prior to implementation to 
find ways to minimize adverse effects to fish and wildlife from 
facility operation and maintenance. 

site is located in a coastal zone management area, 
lth.~r,.fm·,. applicable coastal zone management requirements will be 

and maintenance of the facility within the 100-year 
floodplain and the I 00-foot buffer zone to the coastal bank will 

ly with the substantive requirements of the standards. 
Extraction and treatment facilities will be protected from flooding. 

The entire site is located in a coastal zone management area, 
therefore substantive coastal zone management requirements will be 
met. 

within filled and flowed tidelands at the site will comply 
the regulation's environmental standards. 
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15 usc 2601-
CA), Disposal Requirements- 2692; 40 CFR 
s Contaminated Dredged 761.60(a)(5) 

PCB Storage Regulations 40 CFR 
761.65(a) 

"-''"'-"'"a' of Polychlorinated 59 Fed. Reg. 
Manufacturing, 62866 
, and Distribution in 

Proposed Decision 

PCB Storage Regulations 

CA PCB Storage Regulations 

40CFR 
761.65(b)(l) 

(i) 

40CFR 
761.65(b)(l) 

40CFR 
761.65(b )(I) 

(iv) 

Table .t.a.-2B-3 
Action-Specific ARARs and TBCs, Alternative 2B 

Applicable Dredged materials with PCBs at concentrations te separation and destruction of the contaminated 
greater than 50 ppm must be disposed of either spoil at the CDF must be approved by the Regional 
in an incinerator, or in a chemical waste landfill, Administrator under the terms of the regulations. 
or, when the first 2 options are not reasonable 
and appropriate, by a disposal method which 
will protect health and the environment. 

Applicable PCBs stored for disposal must be properly A waiver will be required from this requirement since it is 
disposed of within one year of being placed in technically impracticable from an engineering perspective 
storage. to complete the proposed remedy in less than one year, 

requiring storage of PCB contaminated material for more 
than one year on site. 

To Be Proposed rules would permit additional If the rule is promulgated prior to completing the remedy 
Considered extensions to the one year PCB storage rule. selection process, it will be possible to extend the period 

PCB storage beyond a year, without a waiver, until the 
completion of the remedial action. 

Applicable 

Applicable 

Applicable 

facilities must have adequate roof and 
to prevent rainwater from reaching the 

stored PCBs. 

Storage facilities cannot have floor drains or 
openings that would allow liquids to flow from 

the area. 
Storage facilities must have floors and curbs 

Present cover, if properly maintained, does prevent 
rainwater from reaching the stored PCBs. Rainwater that 
falls directly on Cell #I may require treatment if 
contamination occurs. Separated PCB contaminated 
material will be stored, if necessary, to satisfy this 

irement. 
I #I has two liners made of HDPE which is smooth and 

made of smooth impervious material to prevent impermeable. Separated PCB contaminated material will 
PCB penetration. stored, if necessary, to satisfy this requirement. 
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(v) 

40CFR 
761.65( d)(2) 

(ii) 

40CFR 
761.65(d)(2) 

40CFR 
761.65(e) (1-

5,7) 

PCB Spill Cleanup Policy 40 CFR 

761.120-.135 

Water Act (CWA), Section 33 USC 1342; 
National Pollutant Dischar 40 CFR 122-

imination System (NPDES) 125, 131 

, Section 402, NPDES, 

tions 

40CFR 
122.4(i) 

Table tt-2B-3 
Action-Specific ARARs and TBCs, Alternative 2B 

Relevant and 
Appropriate 

Relevant and 

Appropriate 

Relevant and 

Appropriate 

Relevant and 

Appropriate 

Applicable 

Applicable 

mercia! facilities must possess the capacity 
to handle the maximum quantity of PCB waste 
that will be handled at any one time. 

operation of a commercial storage facility 
must not pose an unreasonable risk of injury to 
health or the environment. 

Describes the substantive requirements of 
closure plans for commercial PCB storage 
facilities, including groundwater monitoring, 
run-on and run-off control, and facility security. 
The facility must be closed so as to prevent 
closure releases of PCBs. 

Establishes criteria to determine adequacy of 
cleanup of spills (occurring after 5/4/87) from 
the release of materials with> 50 ppm PCBs. 

standards govern discharge of water into 
surface waters. Due to the degraded nature of 
New Bedford Harbor waters, regulated 
discharges into the waterway must meet 
water quality criteria (WQC) at the discharge 
point. 

Prohibition on new discharges into waters that 
do not meet applicable water quality criteria 
(WQC) unless certain conditions are met. 

top-of-berm elevation is 2 feet higher than the 100-
year flood elevation. Separated PCB contaminated 
material will be stored, if necessary, to satisfy this 

The CDF has the capacity to contain all of the dredged hot 
spot sediments. Sufficient space will be developed for 
storage of contaminated dewatered sediment and treated 

material. 
operation of the separation and treatment facility will 

protective of health and the environment. 

site will be closed consistent with this section. No 

Although this policy is directed at electrical equipment
type spills, it will be considered to address any PCB 

leakage or spillage from the CDF or the 
trP<>tmPnt facilities. 

Any drainage off the site which becomes contaminated by 
the stored sediments and any process or dewatering 
discharge will be treated by the on-site treatment plant and 
discharged. Ambient water quality criteria, particularly for 

copper, will be addressed through a phased Total 
Maximum Daily Load (TMDL) approach. 

waiver will be sought for this provision since 
compliance would prevent cleanup of the site until Harbor 
waters either reach water quality standards or until the 
other conditions in the regulation are met. Neither of 
which can be accomplished in a reasonable time frame. 
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olid Waste Management 

Waste Management 

21A MGL 2 
and8;310 

CMR 19.00 

Table ..... -2B-3 
Action-Specific ARARs and TBCs, Alternative 2B 

To Be 
Considered 

Monitoring of air emission from the facility will be used to 

assess compliance with these standards. Operation and 
maintenance activities will be carried out in a manner 

which will minimize potential air releases. 

the recommended approach for This guidance will be considered when evaluating PCB 
aluating and remediating CERCLA sites with issues associated with storage and treatment of 

contaminated sediment. 

Applicable This regulation establishes rules and of the treated sediment containing less than 50 
requirements for solid waste facilities; including of PCBs will meet the substantive requirements of 
cover systems; surface water and ground water these provisions. 
protection; monitoring and post-closure. 

21 C MGL 4 Relevant and Establish standards for identifying and listing Monitoring will assess whether hazardous wastes are 
present in discharges or process wastes from the facility. and 6; 310 Appropriate hazardous waste. 

CMR 30.100 
21 C MGL 4 Relevant and Establishes standards for various classes of Any hazardous waste generated from the facility will be 

managed in accordance with the substantive requirements 
of these regulations. 

and 6; 31 0 Appropriate generators. 
CMR 30.300 

21C MGL 4 
and 6, 310 

CMR 30.500 

21 MGL 
27(12), 34 and 

43; 314CMR 
8.00 

Relevant and Establishes standards for treatment, storage, and Any non-PCB hazardous waste which is treated, stored or 
Appropriate disposal of hazardous waste, and establishes disposed of at this facility as part of the remedy will be 

Relevant and 

Appropriate 

standards for closure, post closure and ground managed in accordance with the substantive requirements 

monitoring. Sec. 30.501 (3)(a) exempts of this section. 
ties which treat, dispose or store hazardous 
containing 50 ppm or more of PCBs if 

are adequately regulated under TSCA, 40 
CFR 761. 

regulation outlines the additional The substantive requirements of these provisions will be 

uirements that must be satisfied in order for met. 

facility to comply with the NPDES 
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7.00 

urface Water Quality Standards 27 MGL 27; 

of Oil Pollution in the 

setts Water Quality 
Implementation Policy 

Toxic Pollutants in Surface 
aters (2/23/90) 

Ambient Air Quality Standards 

· Pollution Control 

314 CMR 4.00 

21 MGL 26-
53; 314 CMR 

15.000 

111 MGL 
142D;310 
CMR 6.00 

Ill MGL 
142A-J, 310 
CMR 7.00 

TabJ(: _ ... -2B-3 
Action-Specific ARARs and TBCs, Alternative 2B 

adjacent to the site are Classified as SB. 

Any drainage off the site which becomes contaminated by 
the stored sediments will be treated by the on-site 
plant and discharged in accordance with the substantive 
provisions of the regulations. 

Applicable MADEP surface water quality standards Ambient water quality criteria, particularly for copper, will 
incorporate the federal A WQC as standards for be addressed through a phased Total Maximum Daily 
surface waters of the state. Standards establish (TMDL) approach. 
acute and chronic effects on aquatic life for 
contaminants including PCBs, cadmium, 
copper, and lead. 

Applicable Regulates the discharge of oil or sewage, remedy will comply with the substantive requirements 

To Be 
Considered 

Applicable 

Applicable 

To Be 
Considered 

industrial waste or other material containing oil of the provisions. 
into waters of the Commonwealth. 

ends surface water quality standards 

ishes ambient air level for contaminants 
including PCBs and particulates. 

Standards for sources of emissions. Pollution 
abatement controls may be required. 

Establishes exposure concentrations for air 
contaminants developed and recommended by 
the Office of Research and Standards to protect 

blic health. 

This implementation policy and appropriate standards will 
be considered for alternatives which impact surface water 
quality. 

Emissions from the CDF and the separation/treatment 
facility will comply with these standards. Dust 
will be used to reduce particulate emissions. 

on and maintenance of the CDF and the 
separation/treatment facility will comply with the 
substantive irements of these IS Ions. 
On-site containment, separation and treatment techn•JJogJesn 
having air emissions will consider the TELs and AALs. 
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Table ••·2B-3 
Action-Specific ARARs and TBCs, Alternative 2B 

Considered 

To Be 
Considered 

s guidelines where the source of new 
should not emit more than I 0 decibels 

above the existing (background) level. 

Recommends revisions to Toxicity Equivalence 
(TEFs) for polychlorinated 

dibenzodioxins (PCDDs) and dibenzofurans 
(PCDFs) in air/emissions. 

Site operations noise level will be minimized and will 
follow the suggested noise limit to the extent practicable. 

Alternatives with on-site sediment treatment technologies 
that potentially include air emissions of PCDDs and 
PCDFs will consider the revised TEFs for evaluating the 
toxicity of these air emissions. 
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Alternative HS-2C: 
Solvent Extraction and Off-Site 

Incineration 

ARARs TABLES 



Reference Doses ( R tDs l 

Table n-.2C-1 
Chemical-Specific ARARs and TBCs, Alternative HS-~C 

To Be These are guidance values used to evaluate the Operation and maintenance of the facility will minimize 

Considered potential carcinogenic hazard caused by exposure to exposure to potential receptors. 

contaminants. 

To Be These ::~re guidance v::~lues used to evaluate the Operation ::~nd maintenance of the f::~ci I ity wi II rn in imize 

Considered potenti::~l non-carcinogenic h::~z::~rd caused by exposure exrosure tu potenti::~l rccL'jll\,rs. 

to conlilrn inants. 
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Management - Executi 40 CFR Part 6, 
11988 Appendix A 

ish and Wildlife Coordiniltion Act 16 USC Part 661 
et seq.; 40 CFR 
6.302 

Table B-2C-2 
Location-Specific ARARs and TBCs · Alternative HS-2C 

Applicable agencies are required to reduce the risk of flood 
Joss, minimize impact of floods, and restore and preserve 
the natural and beneficial values of floodplains. 

facility lies within the I 00-year coastal 
floodplain. The potential effects of any action must 
be evaluated to ensure that the planning and 
decision making reflect consideration of flood 
hazards and floodplain management, including 
rP~tnr;>tir•n and preservation of natural and 

values, wherever feasible. 

Applicable Requires consultation with appropriate agencies to protect Appropriate agencies will be consulted prior to 
fish and wildlife when federal actions may alter waterways. implementation to find ways to minimize adverse 
Must develop measures to prevent and mitigate potential effects to fish and wildlife from facility operation 
loss. and maintenance. 

Zone Management Act 16 USC Parts 1451 Applicable Requires that any actions must be conducted in a manner entire site is located in a coastal zone 
management area, therefore applicable coastal zone 
management requirements will be met. 

tal Zone Management 

et seq. consistent with state approved management programs. 

131 MGL 40; 310 
MR 10.00 

301 CMR 21.00 

Applicable These standards regulate the dredging, filling, altering, or 
uting of coastal and inland wetland resource areas. 

Protected resource areas within and adjacent to the site 
include: Land Subject to Coastal Storm Flowage (Sec. 
10.02(l)(d)), Land Under Ocean (Sec. 10.25), Designated 

Area (Sec. 10.26), Coastal Beaches (including tidal 
flats)(Sec. 10.27), Coastal Bank (Sec. I 0.30), and Land 

ining Shellfish (Sec. 1 0.34). There is a 1 00-foot 
zone landward of the Coastal Bank. 

Applicable Requires that any actions must be conducted in a manner 
consistent with state approved management programs. 

Operation and maintenance of the facility within 
1 00-year floodplain and the 100 foot buffer zone to 
the coastal bank will comply with the substantive 
requirements of the standards. Extraction facilities 
will be protected from flooding. 

entire site is located in a coastal zone 
management area, therefore substantive coastal 
zone management requirements will be met. 
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Table H-2C-2 
Location-Specific ARARs and TBCs - Alternative HS-~C 

tidelands. Waterways concerns focus on the long tenn 
iability of marine uses and protecting public rights in 

ands, including fishing and access. 

will comply with the regulation's environmental 
standards. 
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Substances Control Act 
CA), Disposal Requirements

Contaminated Dredged 

CA PCB Storage Regulations 

sposal of Polychlorinated 
iphenyls; Manufacturing, 

essing, and Distribution in 
erce; Proposed Decision 

Exemption Petitions; 
Rules 

CA PCB Storage Regulations 

15 usc 2601-
2692; 40 CFR 
76!.60(a)(5) 

40CFR 
761.65(a) 

59 Fed. Reg. 
62866 

40CFR 
761.65(b )(I) 

(i) 

40CFR 
761.65(b)(l) 

( ii) 

PCB Storage Regulations 40 CFR 
761.65(b)( 1) 

(iv) 

Table .~.~-.lC-3 
Action-Specific ARARs and TBCs, Alternative 2C 

Applicable 

Applicable 

To Be 
Considered 

Applicable 

Applicable 

Dredged materials with PCBs at concentrations greater On-site separation and off-site incineration of the 
than 50 ppm must be disposed of either in an contaminated dredge spoil at the CDF complies with these 
incinerator, or in a chemical waste landfill, or, when the regulations. 

2 options are not reasonable and appropriate, by a 

1 u"'~-'"'~'" method which will protect health and the 
ironment. 

stored for disposal must be properly disposed of 
within one year of being placed in storage. 

Proposed rules would permit additional extensions to 
the one year PCB storage rule. 

Storage facilities must have adequate roof and walls to 
prevent rainwater from reaching the stored PCBs. 

Storage facilities cannot have floor drains or openings 
that would allow liquids to flow from the storage area. 

A waiver will be required from this requirement since it is 
technically impracticable from an engineering perspective to 
complete the proposed remedy in less than one year, requiring 
storage of PCB contaminated material for more than one year 
on site. 

If the rule is promulgated prior to completing the remedy 
selection process, it will be possible to extend the period of 
PCB storage beyond a year, without a waiver, until the 
completion of the remedial action. 

nt cover, if properly maintained, does prevent rainwater 
from reaching the stored PCBs. Rainwater that falls directly 

Cell #I may require treatment if contamination occurs. 
PCB contaminated material will be stored, if 

, to satisfy this requirement. 

Cell #I has two continuous, impemJeable bottom liners. 
Separated PCB contaminated material (oily wastes) will be 
stored, if necessary, prior to off-site destruction, to satisfy this 

irement. 
Applicable Storage facilities must have floors and curbs made of Cell #I has two liners made of HDPE which is smooth and 

smooth impervious material to prevent PCB impermeable. Separated PCB contaminated material will be 
penetration. stored, if necessary, prior to off-site destruction to satisfy this 

irement. 
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PCB Commercial Storage 40 CFR 

PCB Commercial Storage 

CA PCB Spill Cleanup Policy 

761.65(d)(2) 
(ii) 

40CFR 
761.65(d)(2) 

40CFR 
761.65(e) (1-

5,7) 

40CFR 
761.120-.135 

Water Act (CWA), Section 33 USC 1342; 
, National Pollutant Disc 40 CFR 122-

limination System (NPDES) 125, 131 

W A, Section 402, NPDES, 
Prohibitions 

40CFR 
122.4(i) 

Table 'v-lC-3 
Action-Specific ARARs and TBCs, Alternative 2C 

Storage facilities must not be located below the 100-
year floodwater elevation. 

The top-of-berm elevation is 2 feet higher than the 100-year 
ood elevation. Separated PCB contaminated material will be 

stored, if necessary, to satisfy this requirement. 

Relevant and Commercial facilities must possess the capacity to CDF has the capacity to contain all of the dredged hot 
Appropriate handle the maximum quantity of PCB waste that will be spot sediments. Sufficient space will be developed for storage 

handled at any one time. of separated PCB contaminated material, if necessary, prior 

Relevant and 

Appropriate 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Applicable 

operation of a commercial storage facility must not 
an unreasonable risk of injury to health or the 

ironment. 
ibes the substantive requirements of closure plans 

for commercial PCB storage facilities, including 
groundwater monitoring, run-on and run-off control, 
and facility security. The facility must be closed so as 
to prevent post-closure releases of PCBs. 

Establishes criteria to determine adequacy of the 
cleanup of spills (occurring after 5/4/87) from the 
release of materials with > 50 ppm PCBs. 

se standards govern discharge of water into surface 
Due to the degraded nature of New Bedford 

waters, regulated discharges into the waterway 
meet ambient water quality criteria (A WQC) at 

the discharge point. 

Applicable Prohibition on new discharges into waters that do not 
meet applicable water quality criteria (WQC) unless 

in conditions are met. 

operation of the separation facility will be protective of 

The site will be closed consistent with this section. No PCB 
contaminated material is to be left on site. 

Although this policy is directed at electrical equipment-type 
spills, it will be considered to address any PCB leakage or 
spillage from the CDF or the separation/storage facilities. 

Any drainage off the site which becomes contaminated by the 
stored sediments and any process or dewatering discharge will 
be treated by the on site treatment plant and discharged. 
Ambient water quality criteria, particularly for copper, will be 
addressed through a phased Total Maximum Daily Load 

waiver will be sought for this provision since compliance 
would prevent cleanup of the site until Harbor waters either 
reach water quality standards or until the other conditions in 
the regulation are met. Neither of which can be accomplished 
in a reasonable time frame. 
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uirements for Generators of 

azardous Waste Management

Standards for all 

upplemental Requirements for 
Waste Management 

3 

21A MGL 2 
and 8; 310 

CMR 19.00 

21C MGL 4 
and 6; 310 

CMR 30.100 
21C MGL 4 
and 6; 310 

CMR 30.300 

21C MGL 4 
and 6, 310 

CMR 30.500 

21 MGL 
27( 12), 34 and 
43; 314 CMR 

8.00 

Table b-.lC-3 
Action-Specific ARARs and TBCs, Alternative 2C 

NESHAPS are a set of emissions standards for specific 
chemicals, including PCBs, from specific production 
activities. 

To Be Describes the recommended approach for evaluating 
Considered and remediating CERCLA sites with PCB 

contamination. 

Applicable This regulation establishes rules and requirements for 
solid waste facilities; including cover systems; surface 

material. 

Disposal of the treated sediment containing less than 50 ppm 
of PCBs will meet the substantive requirements of these 

water and ground water protection; monitoring and post provisions. 

Relevant and Establish standards for identifying and listing hazardous Monitoring will assess whether hazardous wastes are present 
Appropriate waste. in discharges or process wastes from the facility. 

Relevant and Establishes standards for various classes of generators. Any hazardous waste generated from the facility will be 
Appropriate 

Relevant and Establishes standards for treatment, storage, and 
Appropriate of hazardous waste, and establishes standards 

Relevant and 
Appropriate 

closure, post closure and ground water monitoring. 
Sec. 30.501 (3)(a) exempts facilities which treat, 

1 u'·'~-'''~" or store hazardous waste containing 50 ppm or 
of PCBs if they are adequately regulated under 
, 40 CFR 761. 

is regulation outlines the additional requirements 
be satisfied in order for a RCRA facility to 

ply with the NPDES regulation. 

managed in accordance with the substantive requirements of 
these regulations. 

Any non-PCB hazardous waste which is treated, stored or 
disposed of at this facility as part of the remedy will be 
managed in accordance with the substantive requirements of 
this section. 

The substantive requirements of these provisions will be met. 
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Water Quality Standards 27 MGL 27; 

ules for the Prevention and 
ontrol of Oil Pollution in the 

of the Commonwealth 
Water Quality 

tandards Implementation Policy 
Toxic Pollutants in Surface 
aters (2/23/90) 

mbient Air Quality Standards 

ir Pollution Control 

Effect Exposure Limits 
) and Allowable Ambient 

314 CMR 4.00 

21 MGL 26-
53; 314 CMR 

15.000 

Ill MGL 
142D; 310 
CMR 6.00 
Ill MGL 

142A-J, 310 
CMR 7.00 

Tablt AJ-2C-3 
Action-Specific ARARs and TBCs, Alternative 2C 

section outlines the requirements for obtaining a Any drainage off the site which becomes contaminated by the 
Pollutant Discharge Elimination System stored sediments will be treated by the on-site treatment plant 

(NPDES) permit in Massachusetts. The waters of New and discharged in accordance with the substantive provisions 
Bedford Harbor adjacent to the site are classified as SB. of the regulations. 

Applicable MADEP surface water quality standards incorporate the Ambient water quality criteria, particularly for copper, will be 
federal A WQC as standards for surface waters of the addressed through a phased Total Maximum Daily Load 
state. Standards establish acute and chronic effects on (TMDL) approach. 
aquatic life for contaminants including PCBs, cadmium, 
copper, and lead. 

Applicable lates the discharge of oil or sewage, industrial The remedy will comply with the substantive requirements of 
or other material containing oil into waters of the the provisions. 

To Be Recommends surface water quality standards for This implementation policy and appropriate standards will be 
Considered specified contaminants and implementation measures to considered for alternatives which impact surface water quality. 

achieve standards. 

Applicable 

Applicable 

To Be 
Considered 

To Be 
Considered 

Establishes ambient air level for contaminants including 
PCBs and particulates. 

Standards for sources of emissions. Pollution 
abatement controls may be required. 

ishes exposure concentrations for air 
developed and recommended by the 

of Research and Standards to protect public 

ssions from the CDF and the separation facility will 
ply with these standards. Dust suppression will be used to 

reduce · ulate emissions. 
Operation and maintenance of the CDF and the separation 
facility will comply with the substantive requirements of these 

isions. 
On-site containment and separation technologies having air 
emissions will consider the TELs and AALs. 

Site operations noise level will be minimized and will follow 
the suggested noise limit to the extent practicable. 
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Tabl~ u-2C-3 
Action-Specific ARARs and TBCs, Alternative 2C 

Recommends revisions to Toxicity Equivalence Factors Alternatives with on-site sediment separation technologies that 
Considered (TEFs) for polychlorinated dibenzodioxins (PCDDs) potentially include air emissions of PCDDs and PCDFs will 

and dibenzofurans (PCDFs) in air/emissions. consider the revised TEFs for evaluating the toxicity of these 
. . . 

a1r emiSSIOnS. 
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Alternative HS-3A: 
Thermal Desorption and Solid Phase 

Chemical Destruction 

ARARsTABLES 



ference Doses (Rills) 

Table n-3A-1 
Chemical-Specific ARARs and TBCs, Alternative HS-3A 

To Be 
Considered 

are guidance values used to evaluate the mPr""'"n and maintenance of the facility will minimize 

To Be 
Considered 

· al carcinogenic hazard caused by exposure to to potential receptors. 

to potential receptors. 
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n Management -
xecutive Order 11988 

and Wildlife Coordination Act 

Zone Management Act 

usetts 

I Zone Management 

Tabte"n-3A-2 
Location-Specific ARARs and TBCs - Alternative HS-3_;\ 

~~~~~~~~p 

40 CFR Part 6, Applicable Federal agencies are required to reduce the risk The facility lies within the I 00-year coastal floodplain. 
Appendix A of flood loss, minimize impact of floods, and The potential effects of any action must be evaluated 

restore and preserve the natural and beneficial to ensure that the planning and decision making reflect 
values of floodplains. consideration of flood hazards and floodplain 

management, including restoration and preservation of 
natural and beneficial values, wherever feasible. 

16 USC Part Applicable Requires consultation with appropriate Appropriate agencies will be consulted prior to 
661 et seq.; 40 ies to protect fish and wildlife when implementation to find ways to minimize adverse 

CFR 6.302 federal actions may alter waterways. Must to fish and wildlife from facility operation and 
develop measures to prevent and mitigate maintenance. 

loss. 
16 USC Parts Applicable Requires that any actions must be conducted in The entire site is located in a coastal zone 
1451 et seq. a manner consistent with state approved area, therefore applicable coastal zone management 

management programs. requirements will be met. 

131 MGL 40; Applicable These standards regulate the dredging, filling, Operation and maintenance of the facility within the 
310 CMR altering, or polluting of coastal and inland I 00-year floodplain and the I 00-foot buffer zone to 
10.00 wetland resource areas. Protected resource coastal bank will comply with the substantive 

areas within and adjacent to the site include: requirements of the standards. Separation and 
Land Subject to Coastal Storm Flowage (Sec. treatment facilities will be protected from flooding. 
I0.02(1)(d)), Land Under Ocean (Sec. 10.25), 

Designated Port Area (Sec. 10.26), Coastal 
(including tidal flats)(Sec. I 0.27), 

Bank (Sec. I 0.30), and Land 
ining Shellfish (Sec. l 0.34). There is a 

!00-foot buffer zone landward of the Coastal 
Bank. 

301 CMR Applicable Requires that any actions must be conducted in entire site is located in a coastal zone management 
21.00 a manner consistent with state approved area, therefore substantive coastal zone management 

management programs. requirements will be met. 
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Table u-3A-2 
Location-Specific ARARs and TBCs - Alternative HS-3A 

will comply with the regulation's environmental 
standards. 
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, Disposal Requirements-

s Contaminated Dredged Spoil 

PCB Storage Regulations 

isposal of Polychlorinated 
iphenyls; Manufacturing, 

Processing, and Distribution in 

mmerce; Proposed Decision on 
ption Petitions: Proposed Rules 

PCB Storage Regulations 

15 usc 2601-2692; 

40CFR 
761.60(a)(5) 

40 CFR 761.65(a) 

59 Fed. Reg. 62866 

40CFR 

76 J.65(b)(l) (i) 

Table n-JA-3 
Action-Specific ARARs and TBCs, Alternative 3A 

Applicable materials with PCBs at On-site separation and destruction of the contaminated 

Applicable 

To Be 
Considered 

Applicable 

trations greater than 50 ppm must be dredge spoil at the CDF must be approved by the Regional 
disposed of either in an incinerator, or in a Administrator under the terms of the regulations. 
chemical waste landfill, or, when the first 2 

options are not reasonable and appropriate, 
by a disposal method which will protect 
health and environment. 

PCBs stored for disposal must be properly 

disposed of within one year of being placed 
storage. 

Proposed rules would permit additional 
extensions to the one year PCB storage rule. 

facilities must have adequate roof 

and walls to prevent rainwater from reaching 
the stored PCBs. 

A waiver will be required from this requirement since it is 
technically impracticable from an engineering perspective 
to complete the proposed remedy in less than one year, 
requiring storage of PCB contaminated material for more 
than one year on site. 

the rule is promulgated prior to completing the remedy 
selection process, it will be possible to extend the period 
PCB storage beyond a year, without a waiver, until the 
completion of the remedial action. 

Present cover, if properly maintained, does prevent 

rainwater from reaching the stored PCBs. Rainwater that 
falls directly on Cell #I may require treatment if 
contamination occurs. Separated PCB contaminated 

material will be stored, if necessary, to satisfy this 

requirement. 
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PCB Storage Regulations 

CA PCB Storage Regulations 

CA PCB Commercial Storage 

CA PCB Commercial Storage 

PCB Commercial Storage 
ions 

PCB Spill Cleanup Policy 

40CFR 
76 1.65(b)(l) (iv) 

40CFR 
761.65(b)(l) (v) 

40CFR 
76!.65(d)(2) (ii) 

40CFR 
761.65(d)(2) (vi) 

40 CFR 761.65(e) (1 
5,7) 

40 CFR 761.120-
.135 

Table .... ~JA-3 
Action-Specific ARARs and TBCs, Alternative 3A 

Storage facilities cannot have floor drains or 
openings that would allow liquids to flow 
from the storage area. 

Cell #1 has two continuous, impermeable bottom liners. 
Separated PCB contaminated material will be stored, if 
necessary, to satisfy this requirement. 

Applicable Storage facilities must have floors and curbs Cell #I has two liners made of HDPE which is smooth and 

Applicable 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

made of smooth impervious material to 
prevent PCB penetration. 

Storage facilities must not be located below 
the I 00-year floodwater elevation. 

Commercial facilities must possess the 
capacity to handle the maximum quantity of 
PCB waste that will be handled at any one 
time. 

impermeable. Separated PCB contaminated material will 
be stored, if necessary, to satisfy this requirement. 

The top-of-berm elevation is 2 feet higher than the I 00-
year flood elevation. Separated PCB contaminated material 
will be stored, if necessary, to satisfy this requirement. 

CDF has the capacity to contain all of the dredged hot 
spot sediments. Sufficient space will be developed for 
storage of contaminated dewatered sediment and separated 
material. 

The operation of a commercial storage operation of the separation and treatment facility will 
facility must not pose an unreasonable risk of be protective of health and the environment. 
injury to health or the environment. 

Relevant and Describes the substantive requirements of site will be closed consistent with this section. No 
Appropriate closure plans for commercial PCB storage PCB contaminated material is to be left on site. 

Relevant and 
Appropriate 

facilities, including groundwater monitoring, 
run-on and run-off control, and facility 
security. The facility must be closed so as to 
prevent post-closure releases of PCBs. 

criteria to determine adequacy of 
the cleanup of spills (occurring after 5/4/87) 
from the release of materials with >50 ppm 
PCBs. 

Although this policy is directed at electrical equipment
type spills, it will be considered to address any PCB 
leakage or spillage from the CDF or the treatment fac 
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, Section 402, NPDES, 40 CFR I 22.4(i) 

42 USC 7401 et 

' 
Table tl-3A-3 

Action-Specific ARARs and TBCs, Alternative 3A 

Applicable 

These standards govern discharge of water Any drainage off the site which becomes contaminated by 
into surface waters. Due to the degraded the stored sediments and any process or dewatering 
nature of New Bedford Harbor waters, ischarge will be treated by the on site treatment plant and 
regulated discharges into the waterway must discharged. Ambient water quality criteria, particularly for 
meet ambient water quality criteria (WQC) at r, will be addressed through a phased Total 
the discharge point. Maximum Daily Lead (TMDL) approach. 

Prohibition on new discharges into waters 
at do not meet applicable water quality 

(WQC) unless certain conditions are 
met. 

A waiver will be sought for this provision since compli 
would prevent cleanup of the site until Harbor waters 
reach water quality standards or until the other conditions 
in the regulation are met. Neither of which can be 
accomplished in a reasonable time frame. 

Standards for Hazardous seq.: 40 CFR Part 61 

Applicable NESHAPS are a set of emissions standards Monitoring of air emission from the facility will be used to 
for specific chemicals, including PCBs, from assess compliance with these standards. Operation and 

ir Pollutants (NESHAPS) 

uidance on Remedial Actions for 
uperfund Sites with PCB 

·nation (OSWER Directive) 

ification and Listing 

2IA MGL 2 and 8; 
310 CMR 19.00 

To Be 
Considered 

Applicable 

specific production activities. 

Describes the recommended approach for 
evaluating and remediating CERCLA sites 
with PCB contamination. 

This regulation establishes rules and 
requirements for solid waste facilities; 
including cover systems; surface water and 
ground water protection; monitoring and post 
closure. 

21 C MGL 4 and 6; Relevant and Establishes standards for identifying and 
310 CMR 30.100 Appropriate listing hazardous waste. 

maintenance activities will be carried out in a manner 
which will minimize potential air releases. 

This guidance will be considered when evaluating PCB 
issues associated with storage and treatment of 

!aminated sediment. 

Disposal of the treated sediment containing less than 50 
ppm of PCBs will meet the substantive requirements of 
these provisions. 

Monitoring will assess whether hazardous wastes are 
present in discharges or process wastes from the facility. 
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Waste Management
ment Standards for all 

I Requirements for 

urface Water Quality Standards 

21C MGL 4 and 6, 
31 0 CMR 30.500 

21 MGL 27(12), 34 
and 43; 314 CMR 

8.00 

21 MGL 23(12) and 
34; 314 CMR 1.00-

7.00 

27 MGL 27; 314 
CMR 4.00 

Table _ -3A-3 
Action-Specific ARARs and TBCs, Alternative 3A 

Relevant and 
Appropriate 

standards for treatment, storage, 
and disposal of hazardous waste, and 

Any hazardous waste generated from the facility will be 
managed in accordance with the substantive requirements 
of these regulations. 

Any non-PCB hazardous waste which is treated, stored or 
disposed of at this facility as part of the remedy will be 

ishes standards for closure, post closure managed in accordance with the substantive requirements 
ground water monitoring. Sec. of this section. 

30.501 (3)(a) exempts facilities which treat, 
spose or store hazardous waste containing 

50 ppm or more of PCBs if they are 
adequately regulated under TSCA, 40 CFR 

1. 

Relevant and is regulation outlines the additional 
Appropriate requirements that must be satisfied in order 

for a RCRA facility to comply with the 
NPDES regulation. 

Applicable This section outlines the requirements for 
obtaining a National Pollutant Discharge 
Elimination System (NPDES) permit in 
Massachusetts. The waters of New Bedford 
Harbor adjacent to the site are classified as 
SB. 

Applicable MADEP surface water quality standards 
incorporate the federal A WQC as standards 
for surface waters of the state. Standards 
establish acute and chronic effects on aquatic 
life for contaminants including PCBs, 
cadmium, copper, and lead. 

The substantive requirements of these provisions will be 
met. 

Any drainage off the site which becomes contaminated by 
the stored sediments or any process or dewatering 
discharge will be treated by the on-site treatment plant and 
discharged in accordance with the substantive provisions o 
the regulations. 

Ambient water quality criteria, particularly for copper, will 
be addressed through a phased Total Maximum Daily Load 
(TMDL) approach. 
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· nt Air Quality Standards 

ir Pollution Control 

,, .. n.L''-"' -Recommended Threshold 

Exposure Limits (TELs) and 
le Ambient Limits (AALs) 

Policy (90.00 l ): Allowable 
d Emissions (2/1/90) 

DEP - Assessment and Control 

Ill MGL 142D; 
310 CMR 6.00 

Ill MGL 142A-J, 
310 CMR 7.00 

Tabl(! v-3A-3 
Action-Specific ARARs and TBCs, Alternative 3A 

the discharge of oil or sewage, 
industrial waste or other material containing 

·1 into waters of the Commonwealth. 

remedy will comply with the substantive requirements 
of the provisions. 

To Be Recommends surface water quality standards This implementation policy and appropriate standards will 
Considered for specified contaminants and 

implementation measures to achieve 

standards. 

Applicable Establishes ambient air level for 

contaminants including PCBs and 

particulates. 

be considered for alternatives which impact surface water 
quality. 

from the CDF and the treatment facility will 
ply with these standards. Dust suppression will be 

Applicable Standards for sources of emissions. Pollutio Operation and maintenance of the CDF and the 

abatement controls may be required. separation/treatment facility will comply with the 

To Be Establishes exposure concentrations for air 
Considered contaminants developed and recommended 

by the Office of Research and Standards to 
protect public health. 

To Be Establishes guidelines where the source of 
Considered noise should not emit more than 1 0 

decibels above the existing (background) 
level. 

substantive requirements of these provisions. 

site containment, separation and treatment technologies 
having air emissions will consider the TELs and AALs. 

Site operations noise level will be minimized and will 

follow the suggested noise limit to the extent practicable. 

To Be Recommends revisions to Toxicity Alternatives with on-site sediment treatment technologies 
Considered Equivalence Factors (TEFs) for that potentially include air emissions of PCDDs and 

polychlorinated dibenzodioxins (PCDDs) and will consider the revised TEFs for evaluating the toxicity o 

dibenzofurans (PCDFs) in air/emissions. these air emissions. 
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Alternative HS-3B: 
Thermal Desorption and Gas Phase 

Chemical Destruction 

ARARsTABLES 



.. I 

Table H-3B-l 
Chemical-Specific ARARs and TBCs, Alternative HS-3B 

To Be These are gmdance values used to evaluate the Operation and maintenance of the facility will minimize 

Considered potential carcinogenic hazard caused by exposure exposure to potential receptors. 

to contaminants. 
To Be These are guidance values used to evaluate the Operation and maintenance of the facility will minimize 

Considered potential non-carcinogenic hazard caused by exposure to potential receptors. 

exposure to contaminants. 
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Act 

40 CFR Part 6, 
Appendix A 

16 USC Part 661 
et seq.; 40 CFR 
6.302 

Zone Management 16 USC Parts 
1451 etseq. 

etlands Protection Act 131 MGL 40; 
310 CMR 10.00 

Zone Management 301 CMR 21.00 

Table o-3B-2 
Location-Specific ARARs and TBCs - Alternative HS-3B 

Applicable 

Applicable 

Applicable 

Applicable 

Federal agencies are required to reduce the risk of 
flood loss, minimize impact of floods, and restore 

preserve the natural and beneficial values of 
oodplains. 

Requires consultation with appropriate agencies to 
protect fish and wildlife when federal actions may 
alter waterways. Must develop measures to 
prevent and mitigate potential loss. 

Requires that any actions must be conducted in a 
manner consistent with state approved 
management programs. 

standards regulate the dredging, filling, 
ring, or polluting of coastal and inland wetland 

resource areas. Protected resource areas within 
and adjacent to the site include: Land Subject to 

Storm Flowage (Sec. !0.02(l)(d)), Land 
nder Ocean (Sec. I 0.25), Designated Port Area 

(Sec. I 0.26), Coastal Beaches (including tidal 
flats)(Sec. I 0.27), Coastal Bank (Sec. 10.30), and 

Containing Shellfish (Sec. I 0.34). There is a 
I 00-foot buffer zone landward of the Coastal 

ank. 

facility lies within the 1 00-year coastal floodplain. The 
potential effects of any action must be evaluated to ensure 
that the planning and decision making reflect consideration 
of flood hazards and floodplain management, including 
restoration and preservation of natural and beneficial values 
wherever feasible. 

Appropriate agencies will be consulted prior to 
implementation to find ways to minimize adverse effects to 
fish and wildlife from facility operation and maintenance. 

entire site is located in a coastal zone management 
therefore applicable coastal zone management requirements 
will be met. 

Operation and maintenance of the facility within the I 00-
year floodplain and the I 00-foot buffer zone to the coastal 
bank will comply with the substantive requirements of the 
standards. Separation and treatment facilities will be 
protected from flooding. 

Applicable Requires that any actions must be conducted in a The entire site is located in a coastal zone management area, 
manner consistent with state approved lthe•rptnrP substantive coastal zone management reg 

will be met. 
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Table n-3B-2 
Location-Specific ARARs and TBCs - Alternative HS-3B 

tidelands. Waterways concerns focus on the long comply with the regulation's environmental standards. 

viability of marine uses and protecting public 
in tidelands, including fishing and access. 
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CA PCB Storage 

of Polychlorinated 

15 usc 2601-2692; 
40CFR 

761.60(a)(5) 

40 CFR 761.65(a) 

59 Fed. Reg. 62866 

40CFR 
761.65(b )(I) (i) 

Table n-38-3 
Action-Specific ARARs and TBCs, Alternative 3B 

Applicable Dredged materials with PCBs at concentrations greater 
than 50 ppm must be disposed of either in an 
incinerator, or in a chemical waste landfill, or, when 
the first 2 options are not reasonable and appropriate, 
by a disposal method which will protect health and the 
environment. 

site separation and destruction of the 
contaminated dredge spoil at the CDF must be 
approved by the Regional Administrator under the 
terms of the regulations. 

Applicable stored for disposal must be properly disposed of A waiver will be required from this requirement since 
within one year of being placed in storage. 

To Be Proposed rules would permit additional extensions to 
Considered the one year PCB storage rule. 

Applicable Storage facilities must have adequate roof and walls to 
nt rainwater from reaching the stored PCBs. 

it is technically impracticable from an engineering 
perspective to complete the proposed remedy in less 
than one year, requiring storage of PCB contaminated 
material for more than one year on site. 

If the rule is promulgated prior to completing the 
edy selection process, it will be possible to extend 

the period of PCB storage beyond a year, without a 
waiver, until the completion of the remedial action. 

Present cover, if properly maintained, does prevent 
rainwater from reaching the stored PCBs. Rainwater 
that falls directly on Cell #I may require treatment if 
contamination occurs. Separated PCB contaminated 
material will be stored, if necessary, to satisfy this 
requirement. 
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CA PCB Commercial 

CA PCB Spill Cleanup 
!icy 

2 

40CFR 
761.65(b)(l) (iv) 

40CFR 
761.65(b)(l) (v) 

40CFR 
761.65(d)(2) (ii) 

40CFR 
761.65(d)(2) (vi) 

Tablt. ~-3B-3 
Action-Specific ARARs and TBCs, Alternative 3B 

Storage facilities cannot have floor drains or openings Cell #1 has two continuous, impermeable bottom 
that would allow liquids to flow from the storage area. liners. Separated PCB contaminated material will be 

stored, if necessary, to satisfy this requirement. 

Applicable Storage facilities must have floors and curbs made of Cell #1 has two liners made of HDPE which is 
smooth impervious material to prevent PCB smooth and impermeable. Separated PCB 
penetration. 

Applicable Storage facilities must not be located below the 100-
year floodwater elevation. 

Relevant and Commercial facilities must possess the capacity to 
Appropriate handle the maximum quantity of PCB waste that will 

be handled at any one time. 

Relevant and The operation of a commercial storage facility must 
Appropriate not pose an unreasonable risk of injury to health or the 

contaminated material will be stored, if necessary, to 
satisfy this requirement. 

top-of-berm elevation is 2 feet higher than the 
100-year flood elevation. Separated PCB 
contaminated material will be stored, if necessary, to 

this 
CDF has the capacity to contain all of the 

dredged hot spot sediments. Sufficient space will be 
developed for storage of contaminated de watered 
sediment and material. 
The operation of the separation and treatment facility 
will be protective of health and the environment. 

40 CFR 761.65(e) (1 Relevant and the substantive requirements of closure The site will be closed consistent with this section. 
No PCB contaminated material is to be left on site. 5.7) Appropriate 

40 CFR 761.120-
.135 

Relevant and 
Appropriate 

commercial PCB storage facilities, including 
water monitoring, run-on and run-off control, 

and facility security. The facility must be closed so as 
to prevent post-closure releases of PCBs. 

Establishes criteria to determine adequacy of the 
anup of spills (occurring after 5/4187) from the 

release of materials with > 50 ppm PCBs. 

Although this policy is directed at electrical 
equipment-type spills, it will be considered to address 
any PCB leakage or spillage from the CDF or the 
separation/treatment facilities. 
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- Identification 

3 

CFR 122-125, 131 

40 CFR 122.4(i) 

' 
Table H-38-3 

Action-Specific ARARs and T8Cs, Alternative 38 

se standards govern discharge of water into surface 
. Due to the degraded nature of New Bedford 
waters, regulated discharges into the waterway 

meet ambient water quality criteria (WQC) at the 
scharge point. 

Applicable Prohibition on new discharges into waters that do not 
meet applicable water quality criteria (WQC) unless 
certain conditions are met. 

Any drainage off the site which becomes 
contaminated by the stored sediments and any prlx.:e~~~~ 
or dewatering discharge will be treated by the on site 
treatment plant and discharged. Ambient water 
criteria, particularly for copper, will be addressed 
through a phased Total Maximum Daily Load 
(TMDL) approach. 

A waiver will be sought for this provision since 
compliance would prevent cleanup of the site until 
Harbor waters either reach water quality standards or 
until the other conditions in the regulation are met. 
Neither of which can be accomplished in a reasonable 
time frame. 

42 USC 7401 et Applicable are a set of emissions standards for specific Monitoring of air emission from the facility will be 
seq.; 40 CFR Part 61 

21A MGL 2 and 8; 
3JOCMR 19.00 

21C MGL 4 and 6; 
3IOCMR30.100 

cals, including PCBs, from specific production used to assess compliance with these standards. 
activities. 

To Be Describes the recommended approach for evaluating 
Considered and remediating CERCLA sites with PCB 

contamination. 

Operation and maintenance activities will be carried 
out in a manner which will minimize potential air 
releases. 

guidance will be considered when evaluating 

sediment. 

Applicable This regulation establishes rules and requirements for of the treated sediment containing less than 
solid waste facilities; including cover systems; surface 50 ppm of PCBs will meet the substantive 
water and ground water protection; monitoring and requirements of these provisions. 

ure. 
Relevant and Establishes standards for identifying and listing 
Appropriate hazardous waste. 

Monitoring will assess whether hazardous wastes are 
present in discharges or process wastes from the 
fac 
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- Management 
for all Hazardous 

les for the Prevention and 
I of Oil Pollution in the 

4 

21C MGL 4 and 6, 
310 CMR 30.500 

Tabh.. ~-3B-3 
Action-Specific ARARs and TBCs, Alternative 3B 

requirements of these regulations. 

Relevant and Establishes standards for treatment, storage, and Any non-PCB hazardous waste which is treated, 

Appropriate disposal of hazardous waste, and establishes standards stored or disposed of at this facility as part of the 
closure, post closure and ground water monitoring. will be managed in accordance with the 

Sec. 30.501 (3)(a) exempts facilities which treat, substantive requirements of this section. 
dispose or store hazardous waste containing 50 ppm or 
more of PCBs if they are adequately regulated under 
TSCA, 40 CFR 761. 

21 MGL 27(12), 34 Relevant and This regulation outlines the additional requirements 
that must be satisfied in order for a RCRA facility to 
comply with the NPDES regulation. 

The substantive requirements of these provisions will 
be met. and 43; 314 CMR Appropriate 

8.00 

21 MGL 23(12) and 
34; 314 CMR 1.00-

7.00 

27 MGL 27; 3\4 
CMR 4.00 

21 MGL 26-53; 314 
CMR 15.000 

Applicable This section outlines the requirements for obtaining a Any drainage off the site which becomes 
National Pollutant Discharge Elimination System contaminated by the stored sediments will be treated 
(NPDES) permit in Massachusetts. The waters of New by the on-site treatment plant and discharged in 
Bedford Harbor adjacent to the site are classified as accordance with the substantive provisions of the 
SB. regulations. 

Applicable surface water quality standards incorporate Ambient water quality criteria, particularly for c 
will be addressed through a phased Total Maximum 
Daily Load (TMDL) approach. 

Applicable 

the federal A WQC as standards for surface waters of 
Standards establish acute and chronic 

on aquatic life for contaminants including 
PCBs, cadmium, copper, and lead. 

''"F.u,'a"-" the discharge of oil or sewage, industrial The remedy will comply with the substantive 
or other material containing oil into waters of the requirements of the provisions. 

Commonwealth. 
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Implementation 
y of Toxic Pollutants in 

Waters (2/23/90) 

ir Pollution Control 

I of Dioxin in 
assachusetts (1 0/31191) 

5 

Ill MGL 142D; 
310 CMR 6.00 

Ill MGL 142A-J, 

310 CMR 7.00 

Tabft o-3B-3 
Action-Specific ARARs and TBCs, Alternative 3B 

Recommends surface water quality standards for 
Considered specified contaminants and implementation measures 

to achieve standards. 

Applicable Establishes ambient air level for contaminants 
including PCBs and particulates. 

Applicable Standards for sources of emissions. Po\lution 
abatement controls may be required. 

To Be Establishes exposure concentrations for air 
Considered contaminants developed and recommended by the 

Office of Research and Standards to protect public 
health. 

To Be 
Considered 

To Be 
Considered 

Establishes guidelines where the source of new noise 
should not emit more than 10 decibels above the 

level. 
mends revisions to Toxicity Equivalence 

tors (TEFs) for polychlorinated dibenzodioxins 
s) and dibenzofurans (PCDFs) in air/emissions. 

implementation policy and appropriate standards 
1 be considered for alternatives which impact 

urface water quality. 

Emissions from the CDF and the separation/treatment 
facility will comply with these standards. Dust 
suppression will be used to reduce particulate 

ISSIOnS. 

Operation and maintenance of the CDF and the 
separation/treatment facility will comply with the 
substantive requirements of these provisions. 

On-site containment, separation and treatment 
technologies having air emissions will consider the 
TELs and AALs. 

Site operations noise level will be minimized and will 
the suggested noise limit to the extent 

Alternatives with on-site sediment treatment 
technologies that potentially include air emissions of 
PCDDs and PCDFs will consider the revised TEFs 
evaluating the toxicity of these air emissions. 
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Alternative HS-3C: 
Thermal Desorption and Off-Site 

Incineration 

ARARs TABLES 



e Doses (RIDs) 

Table .u-JC-1 
Chemical-Specific ARARs and TBCs, Alternative HS-3C 

~~~~~~~~~ 

To Be These are guidance values used to evaluate the Operation and maintenance of the facility will 
Considered potential carcinogenic hazard caused by exposure minimize exposure to potential receptors. 

To Be are guidance values used to evaluate the 

Considered potential non-carcinogenic hazard caused by 
exposure to contaminants. 

Operation and maintenance of the facility will 
minimize exposure to potential receptors. 
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Zone Management 

Zone Management 

40 CFR Part 6, 
Appendix A 

16 USC Part 
661 et seq.: 40 
CFR 6.302 

16 USC Parts 
1451 et seq. 

131 MGL 40; 
310 CMR 
10.00 

301 CMR 
21.00 

310 CMR 9.00 

Table _ -3C-2 
Location-Specific ARARs and TBCs - Alternative HS-3C 

Applicable 

Applicable 

Applicable 

ral agencies are required to reduce the risk of 
flood loss, minimize impact of floods, and restore and 
preserve the natural and beneficial values of 

floodplains. 

Requires consultation with appropriate agencies to 
protect fish and wildlife when federal actions may 
alter waterways. Must develop measures to prevent 
and mitigate potential loss. 

that any actions must be conducted in a 
r consistent with state approved management 

programs. 

Applicable standards regulate the dredging, filling, 
altering, or polluting of coastal and inland wetland 

facility lies within the I 00-year coastal floodplain. The 
potential effects of any action must be evaluated to ensure 
that the planning and decision making reflect consideration 
flood hazards and floodplain management, including 
restoration and preservation of natural and beneficial values, 
wherever feasible. 

Appropriate agencies will be consulted prior to 
implementation to find ways to minimize adverse effects to 
fish and wildlife from facility operation and maintenance. 

The entire site is located in a coastal zone management area, 
therefore applicable coastal zone management requirements 
will be met. 

Operation and maintenance of the facility within the I 00-year 
floodplain and the 100-foot buffer zone to the coastal bank 

resource areas. Protected resource areas within and will comply with the substantive requirements of the 
adjacent to the site include: Land Subject to Coastal standards. Separation facilities will be protected from 
Storm Flowage (Sec. 10.02(1)(d)), Land Under 
(Sec. 10.25), Designated Port Area (Sec. 10.26), 
Coastal Beaches (including tidal flats)(Sec. I 0.27), 
Coastal Bank (Sec. 10.30), and Land Containing 
Shellfish (Sec. 1 0.34). There is a 1 00-foot buffer 
zone landward of the Coastal Bank. 

Applicable Requires that any actions must be conducted in a 
manner consistent with state approved management 

Applicable Sets forth criteria for work within flowed and filled 
tidelands. Waterways concerns focus on the long 
term viability of marine uses and protecting public 
rights in tidelands, including fishing and access. 

entire site is located in a coastal zone management area, 
hpr,otr.lrP substantive coastal zone management requirements 

II be met. 

ly with the regulation's environmental standards. 
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Disposal Requirements
Bs Contaminated Dredged Spoil 

PCB Storage Regulations 

isposal of Polychlorinated 
iphenyls; Manufacturing, 

v"''""'""'• and Distribution in 

PCB Storage Regulations 

PCB Storage Regulations 

.. I 

15 usc 2601-2692; 
40CFR 

76J.60(a)(5) 

40 CFR 761.65(a) 

Table b-3C-3 
Action-Specific ARARs and TBCs, Alternative 3C 

Applicable 

Applicable 

materials with PCBs at concentrations 
than 50 ppm must be disposed of either 

in an incinerator, or in a chemical waste landfill, 
, when the first 2 options are not reasonable 

and appropriate, by a disposal method which 
will protect health and the environment. 

PCBs stored for disposal must be properly 

disposed of within one year of being placed in 
storage. 

59 Fed. Reg. 62866 To Be Proposed rules would permit additional 

40CFR 
761.65(b)(l) (i) 

40CFR 
761.65(b)(l) (ii) 

Considered extensions to the one year PCB storage rule. 

Applicable 

Applicable 

facilities must have adequate roof and 
walls to prevent rainwater from reaching the 
stored PCBs. 

facilities cannot have floor drains or 
ings that would allow liquids to flow from 

the storage area. 

separation and off-site incineration of the 
·nated dredge spoil at the CDF complies with 

A waiver will be required from this requirement since it 

is technically impracticable from an engineering 

perspective to complete the proposed remedy in less 
than one year, requiring storage of PCB contaminated 

aterial for more than one year on site. 

If the rule is promulgated prior to completing the 
remedy selection process, it will be possible to extend 
the period of PCB storage beyond a year, without a 
waiver, until the completion of the remedial action. 

Present cover, if properly maintained, does prevent 
rainwater from reaching the stored PCBs. Rainwater 
that falls directly on Cell #l may require treatment if 
contamination occurs. Separated PCB contaminated 
material will be stored, if necessary, to satisfy this 
requirement. 

Cell #I has two continuous, impermeable bottom liners. 
Separated PCB contaminated material will be stored, if 

ssary, prior to off-site destruction, to satisfy this 
uirement. 
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PCB Storage Regulations 

CA PCB Commercial Storage 

PCB Commercial Storage 

PCB Spill Cleanup Policy 

Water Act (CWA), Section 
, National Pollutant Discharge 

imination System (NPDES) 

2 

761.65(b)(l) (iv) 

40CFR 
761.65(b)(l) (v) 

40CFR 
761.65(d)(2) (ii) 

40CFR 
761.65(d)(2) (vi) 

40 CFR 761.65(e) 
(1-5,7) 

Table ls-3C-3 
Action-Specific ARARs and TBCs, Alternative 3C 

Applicable 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Storage facilities must have floors and curbs 
made of smooth impervious material to prevent 
PCB penetration. 

Storage facilities must not be located below the 
I 00-year floodwater elevation. 

Commercial facilities must possess the capacity 
to handle the maximum quantity of PCB waste 
that will be handled at any one time. 

operation of a commercial storage facility 

and impermeable. Separated PCB contaminated 
material will be stored, if necessary, prior to off-site 
destruction to satisfy this requirement. 

top-of-berm elevation is 2 feet higher than the I GO
flood elevation. Separated PCB contaminated 

material will be stored, if necessary, to satisfy this 
uirement. 

The CDF has the capacity to contain all of the dredged 
ot spot sediments. Sufficient space will be developed 

for storage of separated PCB contaminated material, if 
necessary, prior to offsite destruction. 

The operation of the separation facility will be 
protective of health and the environment. 

Relevant and the substantive requirements of The site will be closed consistent with this section. No 
Appropriate closure plans for commercial PCB storage PCB contaminated material is to be left on site. 

facilities, including groundwater monitoring, 
and run-off control, and facility security. 

facility must be closed so as to prevent 
releases of PCBs. 

40 CFR 761.120- Relevant and Establishes criteria to determine adequacy of Although this policy is directed at electrical equipment-
.135 Appropriate the cleanup of spills (occurring after 5/4/87) type spills, it will be considered to address any PCB 

from the release of materials with > 50 ppm leakage or spillage from the CDF or the 
PCBs. facilities. 

33 USC I 342; 40 Applicable These standards govern discharge of water into Any drainage off the site which becomes contaminated 
CFR 122-125, 131 surface waters. Due to the degraded nature of 

New Bedford Harbor waters, regulated 
discharges into the waterway must meet 
ambient water quality criteria (WQC) at the 
discharge point. 

by the stored sediments and any process or dewatering 
discharge will be treated by the on-site treatment plant 
and discharged. Ambient water quality criteria, 
particularly for copper, will be addressed through a 
phased Total Maximum Daily Load (TMDL) approach. 
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Standards for Hazardous 
Pollutants (NESHAPS) 

idance on Remedial Actions for 
uperfund Sites with PCB 
ontamination (OSWER Directive) 

olid Waste Management 

azardous Waste Management
ntification and Listing 

azardous Waste Management
uirements for Generators of 

Waste 

3 

42 USC 7401 et 
seq.; 40 CFR Part 

61 

21A MGL 2 and 8; 
310 CMR 19.00 

2IC MGL 4 and 6; 
310 CMR 30.100 

21C MGL 4 and 6; 
31 0 CMR 30.300 

Table "o-JC-3 
Action-Specific ARARs and TBCs, Alternative 3C 

Prohibition on new discharges into waters that 
do not meet applicable water quality criteria 
(WQC) unless certain conditions are met. 

compliance would prevent cleanup of the site until 
Harbor waters either reach water quality standards or 
until the other conditions in the regulation are met. 
Neither of which can be accomplished in a reasonable 
time frame. 

Applicable NESHAPS are a set of emissions standards for Monitoring of air emission from the facility will be used 
specific chemicals, including PCBs, from 
specific production activities. 

to assess compliance with these standards. Operation 
and maintenance activities will be carried out in a 
manner which will minimize potential air releases. 

To Be Describes the recommended approach for This guidance will be considered when evaluating PCB 
Considered evaluating and remediating CERCLA sites with issues associated with separation and storage of 

PCB contamination. contaminated material. 

Applicable This regulation establishes rules and Disposal of the treated sediment containing less than 50 

Relevant and 
Appropriate 

requirements for solid waste facilities; includin ppm of PCBs will meet the substantive requirements of 
systems; surface water and ground water these provisions. 

; monitoring and post-closure. 

lishes standards for identifying and listing Monitoring will assess whether hazardous wastes are 
present in discharges or process wastes from the facility. 

Relevant and Establishes standards for various classes of 
Appropriate generators. 

Any hazardous waste generated from the facility will be 
managed in accordance with the substantive 

irements of these lations. 
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upplemental Requirements for 

urface Water Quality Standards 

s for the Prevention and 
of Oil Pollution in the 

Water Quality 

4 

Table ts-3C-3 
Action-Specific ARARs and TBCs, Alternative 3C 

Establishes standards for treatment, storage, and Any non-PCB hazardous waste which is treated, stored 
disposal of hazardous waste, and establishes or disposed of at this facility as part of the remedy will 
standards for closure, post closure and ground be managed in accordance with the substantive 
water monitoring. Sec. 30.501 (3)(a) exempts requirements of this section. 
facilities which treat, dispose or store hazardous 
waste containing 50 ppm or more of PCBs if 
they are adequately regulated under TSCA, 40 
CFR 761. 

21 MGL 27( 12), 34 Relevant and This regulation outlines the additional The substantive requirements of these provisions will be 
and 43; 314 CMR Appropriate requirements that must be satisfied in order for met. 

8.00 a RCRA facility to comply with the NPDES 

21 MGL 23(12) 
34; 314 CMR 1.00-

7.00 

27 MGL 27; 314 
CMR 4.00 

21 MGL 26-53; 31 
CMR 15.000 

lation. 
Applicable This section outlines the requirements for 

obtaining a National Pollutant Discharge 
Elimination System (NPDES) permit in 
Massachusetts. The waters of New Bedford 
Harbor adjacent to the site are classified as SB. 

Any drainage off the site which becomes contaminated 
by the stored sediments will be treated by the on-site 
treatment plant and discharged in accordance with the 
substantive provisions of the regulations. 

Applicable MADEP surface water quality standards Ambient water quality criteria, particularly for copper, 

Applicable 

To Be 

incorporate the federal A WQC as standards for will be addressed through a phased Total Maximum 
surface waters of the state. Standards establish Daily Load (TMDL) approach. 
acute and chronic effects on aquatic life for 
contaminants including PCBs, cadmium, 
copper, and lead. 

Regulates the discharge of oil or sewage, The remedy will comply with the substantive 
industrial waste or other material containing oil requirements of the provisions. 
into waters of the Commonwealth. 

Recommends surface water quality standards This implementation policy and appropriate standards 
Considered for specified contaminants and implementation will be considered for alternatives which impact surface 

measures to achieve standards. water quality. 
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ir Pollution Control 

- Recommended Thresho 

Exposure Limits (TELs) and 
lowable Ambient Limits (AALs) 

AQC Policy (90.00 1 ): Allowable 

ound Emissions (2/ 1/90) 

A DEP - Assessment and Control 
Dioxin in Massachusetts 

5 

I I I MGL 142A-J, 

310 CMR 7.00 

Table o-3C-3 
Action-Specific ARARs and TBCs, Alternative 3C 

Establishes ambient air level for contaminants 

including PCBs and particulates. 

s from the CDF and the separation facility will 

ply with these standards. Dust suppression will be 

used to reduce particulate emissions. 

Applicable Standards for sources of emissions. Pollution Operation and maintenance of the CDF and the 

To Be 

Considered 

abatement controls may be required. separation facility will comply with the substantive 

Establishes exposure concentrations for air 
contaminants developed and recommended by 

the Office of Research and Standards to protect 

blic health. 

irements of these ions. 
On-site containment and separation technologies having 

air emissions will consider the TELs and AALs. 

To Be ·shes guidelines where the source of new Site operations noise level will be minimized and will 

Considered noise should not emit more than 10 decibels follow the suggested noise limit to the extent 

To Be 
Considered 

above the existing (background) level. 

Recommends revisions to Toxicity Equivalence 
Factors (TEFs) for polychlorinated 

dibenzodioxins (PCDDs) and dibenzofurans 

(PCDFs) in air/emissions. 

practicable. 

Alternatives with on-site sediment separation 

technologies that potentially include air emissions of 
PCDDs and PCDFs will consider the revised TEFs for 

evaluating the toxicity of these air emissions. 
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Alternative HS-4: 
Staged Vitrification 

ARARsTABLES 



' Table n-4-1 
Chemical-Specific ARARs and TBCs, Alternative HS-~ 

================= 

To Be These are guidance values used to evaluate the Operation and maintenance of the facility will minimize 

Considered tial carcinogenic hazard caused by exposure to exposure to potential receptors. 

contaminants. 

To Be These are guidance values used to evaluate the Operation and maintenance of the facility will minimize 

Considered potential non-carcinogenic hazard caused by exposure exposure to potential receptors. 

to contaminants. 
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Act 

etlands Protection Act 

Zone Management 

40 CFR Part 6, 
Appendix A 

16 USC Part 661 
et seq.; 40 CFR 
6.302 

16 USC Parts 
!45I et seq. 

!3I MGL 40; 
310 CMR 10.00 

301 CMR 21.00 

310 CMR 9.00 

Tal>Ie 8-4-2 
Location-Specific ARARs and TBCs - Alternative HS-4 

Applicable Federal agencies are required to reduce the risk of flood 
loss, minimize impact of floods, and restore and preserve 
the natural and beneficial values of floodplains. 

The facility lies within the I 00-year coastal floodplain. The 
potential effects of any action must be evaluated to ensure 
that the planning and decision making reflect consideration 
of flood hazards and floodplain management, including 
restoration and preservation of natural and beneficial 
wherever feasible. 

Applicable Requires consultation with appropriate agencies to protect Appropriate agencies will be consulted prior to 

Applicable 

Applicable 

Applicable 

Applicable 

fish and wildlife when federal actions may alter waterways. implementation to find ways to minimize adverse effects to 
Must develop measures to prevent and mitigate potential fish and wildlife from facility operation and maintenance. 
Joss. 

ires that any actions must be conducted in a manner entire site is located in a coastal zone management area. 
stent with state approved management programs. therefore applicable coastal zone management requirements 

will be met. 

standards regulate the dredging, filling, altering, or Operation and maintenance of the facility within the I 00-

resource areas within and adjacent to the site 
include: Land Subject to Coastal Storm Flowage (Sec. 
10.02(l)(d)), Land Under Ocean (Sec. 10.25), Designated 

Area (Sec. I0.26), Coastal Beaches (including tidal 
tlats)(Sec. 10.27), Coastal Bank (Sec. 10.30), and Land 

·ning Shellfish (Sec. 10.34). There is a !00-foot 
zone landward of the Coastal Bank. 

res that any actions must be conducted in a manner 
stent with state approved management programs. 

lands. Waterways concerns focus on the long term 
"lity of marine uses and protecting public rights in 

and access. 

year floodplain and the I 00-foot buffer zone to the coastal 
bank will comply with the substantive requirements of the 
standards. Dewatering and treatment facilities will be 
protected from flooding. 

The entire site is located in a coastal zone management area 
therefore substantive coastal zone management req ,·r PmPntdl 

will be met. 
Actions within filled and flowed tidelands at the site will 
comply with the regulation's environmental standards. 
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inated Dredged 

PCB Storage 

sposal of Polychlorinated 
iphenyls; Manufacturing, 

, and Distribution 

15 usc 2601-
2692; 40 CFR 
761.60(a)(5) 

Table B-4-3 
Action-Specific ARARs and TBCs, Alternative 4 

Applicable Dredged materials with PCBs at te dewatering and destruction of the contaminated 
concentrations greater than 50 ppm must be spoil at the CDF must be approved by the 
disposed of either in an incinerator, or in a Regional Administrator under the terms of the 

chemical waste landfill, or, when the first 2 regulations. 
options are not reasonable and appropriate, by 
a disposal method which will protect health 

the environment. 

40 CFR 761.65(a) Applicable PCBs stored for disposal must be properly 

disposed of within one year of being placed in 
storage. 

A waiver will be required from this requirement since it 

is technically impracticable from an engineering 
perspective to complete the proposed remedy in less than 
one year, requiring storage of PCB contaminated 
material for more than one year on site. 

59 Fed. Reg. 
62866 

40CFR 
761.65(b )(I) (i) 

40CFR 
761.65(b)(l) (ii) 

To Be Proposed rules would permit additional the rule is promulgated prior to completing the remedy 
Considered extensions to the one year PCB storage rule. selection proces, it will be possible to extend the period 

PCB storage beyond a year, without a waiver, until th 
pletion of the remedial action. 

Applicable facilities must have adequate roof and Present cover, if properly maintained, does prevent 
walls to prevent rainwater from reaching the 
stored PCBs. 

Applicable Storage facilities cannot have floor drains or 
nings that would allow liquids to flow 

the area. 

rainwater from reaching the stored PCBs. Rainwater 
falls directly on Cell #I may require treatment if 
contamination occurs. PCB contaminated material will 

be stored, if necessary, to satisfy this requirement. 

Cell #I has two continuous, impermeable bottom liners. 
Dewatered PCB contaminated material will be stored, if 

ment. 

STAGED VITRIFICATION- DRAFf FINAL FS ADDENDUM 
12!31/97 

B-4-3 



PCB Commercial 

lutant Discharge 
ion System 
) 

2 

761.65(b)( I) (iv) 

40CFR 
761.65(b )(I) (v) 

40CFR 
761.65(d)(2) (ii) 

40CFR 
761.65(d)(2) (vi) 

40 CFR 761.120-
.135 

33 usc 1342; 40 
CFR 122-125, 131 

40 CFR 122.4(i) 

Tab•~ o-4-3 
Action-Specific ARARs and TBCs, Alternative 4 

made of smooth impervious material to 
nt PCB penetration. 

Applicable Storage facilities must not be located below 
the I 00-year floodwater elevation. 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Applicable 

Applicable 

Commercial facilities must possess the 
capacity to handle the maximum quantity of 
PCB waste that will be handled at any one 
time. 
The operation of a commercial storage facility 
must not pose an unreasonable risk of injury 

th or the environment. 

Establishes criteria to determine adequacy of 
the cleanup of spills (occurring after 5/4/87) 
from the release of materials with > 50 ppm 
PCBs. 

standards govern discharge of water 
into surface waters. Due to the degraded 

of New Bedford Harbor waters, 
ated discharges into the waterway must 

meet ambient water quality criteria (WQC) at 
the discharge point. 

Prohibition on new discharges into waters that 
not meet applicable water quality criteria 

(WQC) unless certain conditions are met. 

CDF has the capacity to contain all of the dredged 
hot spot sediments. Sufficient space will be developed 
for storage of contaminated dewatered sediment prior to 
treatment. 
The operation of the dewatering and treatment facility 
will be protective of health and the environment. 

Although this policy is directed at electrical equipment
type spills, it will be considered to address any PCB 
leakage or spillage from the CDF or the treatment 

Any drainage off the site which becomes contaminated 
by the stored sediments and any process or dewatering 
discharge will be treated by the on-site treatment plant 
and discharged. Ambient water quality criteria, 
particularly for copper, will be addressed through a 
phased Total Maximum Daily Load (TMDL) approach. 

waiver will be sought for this provision since 
compliance would prevent cleanup of the site until 
Harbor waters either reach water quality standards or 
until the other conditions in the regulation are met. 
Neither of which can be accomplished in a reasonable 
time frame. 
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olid Waste Management 

seq.; 40 CFR Part 

61 

Table tl-4-3 
Action-Specific ARARs and TBCs, Alternative 4 

specific chemicals, including PCBs, from 
specific production activities. 

To Be Describes the recommended approach for 
Considered aluating and remediating CERCLA sites 

with PCB contamination. 

to assess compliance with these standards. Operation 
and maintenance activities will be carried out in a 
manner which will minimize potential air releases. 

This guidance will be considered when evaluating PCB 
issues associated with storage and treatment of 
contaminated sediment. 

21 A MGL 2 and 8; Relevant and regulation establishes rules and of the vitrified sediment containing less than 50 
310 CMR 19.00 Appropriate requirements for solid waste facilities; of PCBs will meet the substantive requirements of 

including cover systems; surface water and these provisions. 
ground water protection; monitoring and post-
closure. 

21C MGL 4 and 6; 
anagement - Identification 310 CMR 30.100 

Listing 

Relevant and Establishes standards for identifying and 
Appropriate listing hazardous waste. 

Monitoring will assess whether hazardous wastes are 
present in discharges or dewatering wastes from the 
facility. 

- Management 
for all Hazardous 

21 C MGL 4 and 6; Relevant and Establishes standards for various classes of 
310 CMR 30.300 Appropriate generators. 

21 C MGL 4 and 6, Relevant and ishes standards for treatment, storage, 
310 CMR 30.500 Appropriate and disposal of hazardous waste, and 

establishes standards for closure, post closure 
and ground water monitoring. Sec. 
30.501 (3)(a) exempts facilities which treat, 
dispose or store hazardous waste containing 
50 ppm or more of PCBs if they are 
adequately regulated under TSCA, 40 CFR 

Any hazardous waste generated from the facility will be 
managed in accordance with the substantive req 
of these regulations. 

non-PCB hazardous waste which is treated, stored 
disposed of at this facility as part of the remedy will 
managed in accordance with the substantive 

requirements of this section. 
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34 and 43; 314 
CMR 8.00 

21 MGL 23(12) 
and 34; 314CMR 

1.00-7.00 

27 MGL 27; 314 

CMR 4.00 

for the Prevention and 21 MGL 26-53; 
I of Oil Pollution in 314 CMR 15.000 

Pollution Control 

Ill MGL 142D; 
310 CMR 6.00 

Ill MGL 142A-J, 

310 CMR 7.00 

Tat._ .$-4-3 
Action-Specific ARARs and TBCs, Alternative 4 

s regulation outlines the additional The substantive requirements of these provisions will be 
uirements that must be satisfied in order 

a RCRA facility to comply with the NPDES 
regulation. 

Applicable This section outlines the requirements for 
obtaining a National Pollutant Discharge 
Elimination System (NPDES) permit in 
Massachusetts. The waters of New Bedford 
Harbor adjacent to the site are classified as 

SB. 
Applicable MADEP surface water quality standards 

incorporate the federal A WQC as standards 
for surface waters of the state. Standards 
establish acute and chronic effects on aquatic 
life for contaminants including PCBs, 

cadmium, copper, and lead. 

Any drainage off the site which becomes contaminated 
by the stored sediments will be treated by the on-site 
treatment plant and discharged in accordance with the 
substantive provisions of the regulations. 

Ambient water quality criteria, particularly for copper, 
will be addressed through a phased Total Maximum 

ly Load (TMDL) approach. 

Applicable Regulates the discharge of oil or sewage, The remedy will comply with the substantive 

To Be 
Considered 

Applicable 

industrial waste or other material containing uirements of the provisions. 
oil into waters of the Commonwealth. 

Recommends surface water quality standards 
for specified contaminants and · 
measures to achieve standards. 

Establishes ambient air levels for 

is implementation policy and appropriate standards 
be considered for alternatives which impact surface 

water quality. 

Emissions from the CDF and the dewatering/treatment 
contaminants including PCBs and particulates. facility will comply with these standards. Dust 

suppression will be used to reduce particulate emissions. 

Applicable Standards for sources of emissions. Pollution Operation and maintenance of the CDF and the 
abatement controls may be required. dewatering/treatment facility will comply with the 

substantive irements of these is ions. 
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5 

of Dioxin in 
assachusetts (I 0/31/91) 

Tablt ...s-4-3 
Action-Specific ARARs and TBCs, Alternative 4 

Considered 
Establishes exposure concentrations for air 
contaminants developed and recommended by 
the Office of Research and Standards to 
protect public health. 

To Be Establishes guidelines where the source of 
Considered new noise should not emit more than I 0 

decibels above the existing (background) 

To Be 
Considered 

mends revisions to Toxicity 
ivalence Factors (TEFs) for 

polychlorinated dibenzodioxins (PCDDs) and 
dibenzofurans (PCDFs) in air/emissions. 

On-site containment, dewatering and treatment 
technologies having air emissions will consider the TELs 
and AALs. 

Site operations noise level will be minimized and will 
follow the suggested noise limit to the extent practicable 

Alternatives with on-site sediment dewatering and 
treatment technologies that potentially include air 
emissions of PCDDs and PCDFs will consider the 
revised TEFs for evaluating the toxicity of these air 
emissions. 
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12/30/97 

B-4-3 



Alternative HS-5: 

In-Place Capping 

ARARs TABLES 



Tabtt rl-5-1 
Chemical-Specific ARARs and TBCs, Alternative HS-5 

To Be are guidance values used to evaluate the 
Considered potential carcinogenic hazard caused by exposure 

To Be 
Considered 

and maintenance of the facility will minimize 
to potential receptors. 

Operation and maintenance of the facility will minimize 
exposure to potential receptors. 

IN-PLACE CAPPING -DRAFT FINAL FS ADDENDUM 
12130/97 

B-5-1 



•vvu1..1'""' Management - Executive 
11988 

and Wildlife Coordination Act 

Zone Management Act 

40 CFR Part 6, 
Appendix A 

16 USC Part 661 
et seq.; 40 CFR 
6.302 

16 USC Parts 
1451 et seq. 

131 MGL 40; 
10 CMR 10.00 

Table 8-5-2 
Location-Specific ARARs and TBCs - Alternative HS-~ 

Applicable agencies are required to reduce the risk of flood 
loss, minimize impact of floods, and restore and preserve 
the natural and beneficial values of floodplains. 

Applicable Requires consultation with appropriate agencies to protect 
fish and wildlife when federal actions may alter 
waterways. Must develop measures to prevent and 

loss. 
Applicable Requires that any actions must be conducted in a manner 

consistent with state approved management programs. 

Applicable These standards regulate the dredging, filling, altering, or 
polluting of coastal and inland wetland resource areas. 
Protected resource areas within and adjacent to the site 
include: Land Subject to Coastal Storm Flowage (Sec. 
10.02(l)(d)), Land Under Ocean (Sec. 10.25), Designated 
Port Area (Sec. 10.26), Coastal Beaches (including tidal 
flats)(Sec.l 0.27), Coastal Bank (Sec. I 0.30), and Land 
Containing Shellfish (Sec. I 0.34). There is a I 00-foot 
buffer zone landward of the Coastal Bank. 

301 CMR 21.00 Applicable Requires that any actions must be conducted in a manner 
consistent with state approved management programs. 

IN-PLACE CAPPING -DRAFT FINAL FS ADDENDUM 

The facility lies within the I 00-year coastal 
floodplain. The potential effects of any action must 
be evaluated to ensure that the planning and decision 
making reflect consideration of flood hazards and 
floodplain management, including restoration and 
nr••~PTV<I "on Of natural and beneficial Values, 
wherever feasible. 

Appropriate agencies will be consulted prior to 
implementation to find ways to minimize adverse 
effects to fish and wildlife from facility operation an 
maintenance. 
The entire site is located in a coastal zone 
management area, therefore applicable coastal zone 

irements will be met. 

and maintenance of the facility within the 
100-year floodplain and the 1 00-foot buffer zone to 
the coastal bank will comply with the substantive 
requirements of the standards. 

The entire site is located in a coastal zone 
management area, therefore substantive coastal zone 

11rPmP·nt<: will be met. 

12!31/97 
B-5-2 
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Table ~-5-2 
Location-Specific ARARs and TBCs - Alternative HS-5 

tidelands. Waterways concerns focus on the long term 
viability of marine uses and protecting public rights in 
tidelands, including fishing and access. 

IN-PLACE CAPPING - DRAFf FINAL FS ADDENDUM 

Actions, including operation and maintenance, within 
led tidelands and adjacent flowed tidelands at the 

site will comply with the regulation's environmental 
standards. 

I 2/31/97 

B-5-2 



Federal 

Toxic Substances Control Act 

(TSCA), Disposal Requirements

PCBs Contaminated Dredged 

Spoil 

TSCA Chemical Waste Landfill 

Standards 

15 usc 2601-2692; 

40 CFR 

761.60(a)(5) 

40 CFR 761.75 

A PCB Spill Cleanup Policy 40 CFR 761.120-
.135 

Water Act (CW A), Section 33 USC 1342; 40 
· 02, National Pollutant Discharge CFR 122-125. 131 

imination System (NPDES) 

issions Standards for 

Air Pollutants 

HAPS) 

.. 1 

40 CFR 122.4(i) 

42 USC 740 I et 

seq.; 40 CFR Part 

61 

Table li-5-3 
Action-Specific ARARs and TBCs, Alternative 5 

Applicable 

Relevant and 

Appropriate 

Relevant and 
Appropriate 

Applicable 

Applicable 

Applicable 

Dredged materials with PCBs at concentrations 

greater than 50 ppm must be disposed of either in 

an incinerator, or in a chemical waste landfill, or, 

when the first 2 options are not reasonable and 

appropriate, by a disposal method which will 

adequately protect health and the environment. 

Standards for the construction, operation, and 

monitoring of facilities used to dispose of PCBs, 

unless a waiver is granted under Sec. 761.75(c)(4). 

Establishes criteria to determine adequacy of the 
cleanup of spills (occurring after 5/4/87) from the 

release of materials with> 50 PCBs. 

These standards govern discharge of water into 
surface waters. Due to the degraded nature ofNew 

Bedford Harbor waters, regulated discharges into 
the waterway must meet ambient water quality 

criteria (WQC) at the discharge point. 

Prohibition on new discharges into waters that do 

not meet applicable water quality criteria (WQC) 

unless certain conditions are met. 

SHAPS are a set of emissions standards for 

specific chemicals, including PCBs, from specific 

production activities. 

IN-PLACE CAPPING -DRAFT FINAL FS ADDENDUM 

Permanent storage of the contaminated dredge spoil at the 

CDF must be approved by the Regional Administrator 

under the terms of the regulations. 

facility will be operated and maintained to satisfy the 

substantive requirements of these standards. Waivers wil 

be required for specific requirements regarding hydrologi 

conditions, flood protection, and leachate collection upon 

a finding by the Regional Administrator that the operation 

of the facility will not present an unreasonable risk of 
injury to health or the environment. 

Although this policy is directed at electrical equipment

type spills, it will be considered to address any PCB 
or s e from the CDF. 

Any drainage off the site which becomes contaminated by 
the stored sediments and any process or dewatering 

discharge will be treated by the on-site treatment plant and 
discharged. Ambient water quality criteria, particularly 

copper, will be addressed through a phased Total 

Maximum Daily Load (TMDL) 

A waiver will be sought for this provision since 

compliance would prevent cleanup of the site until Harbor 

either reach water quality standards or until the 

other conditions in the regulation are met. Neither of 

which can be lished in a reasonable time frame. 

Monitoring of air emissions from the facility will be used 

to assess compliance with these standards. Operation and 

maintenance activities will be carried out in a manner 

which will minimize potential air releases. 

l2/J0/97 
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Supplemental Requirements for 

Hazardous Waste Management 

Facilities· 
Surface Water Discharge 

Water Quality Standards 

Rules for the Prevention and 
of Oil Pollution in the 

Waters of the Commonwealth 

2 

21C MGL 4 and 6; 

310 CMR 30.100 

21C MGL 4 and 6; 

310 CMR 30.300 

2IC MGL 4 and 6, 

310 CMR 30.500 

21 MGL 27(12), 34 

and 43; 314 CMR 

8.00 
21 MGL 23(12) and 

34; 314 CMR 1.00-

7.00 

27 MGL 27; 314 

CMR4.00 

21 MGL 26-53; 314 

CMR 15.000 

Tabl"' _J-5-3 
Action-Specific ARARs and TBCs, Alternative 5 

Describes the recommended approach for 

Considered evaluating and remediating CERCLA sites with 

PCB contamination. 

Relevant and 

Appropriate 

Relevant and 

Appropriate 

Relevant and 

Appropriate 

Establishes standards for identifying and listing 

hazardous waste. 

Establishes standards for vanous classes of 

generators. 

Establishes standards for treatment, storage. and 

disposal of hazardous waste, and establishes 

standards for closure, post closure and ground 

water monitoring. Sec. 30.50 I (3)(a) exempts 

facilities which treat, dispose or store hazardous 

waste containing 50 ppm or more of PCBs if they 

Iated under TSCA, 40 CFR 761. 

This guidance will be considered when evaluating PCB 

issues associated with in-place capping of contaminated 

sediment. 

Monitoring will assess whether hazardous wastes are 

present in discharges and process wastes from the facility. 

Any hazardous waste generated from the ility will be 

managed in accordance with the substantive requirements 

of these regulations. 

Any non-PCB hazardous waste which is treated, stored or 

disposed of at this facility as part ofthe remedy will be 

managed in accordance with the substantive requirements 

ofthis section. 

Relevant and 

Appropriate 

This regulation outlines the additional requirements The substantive requirements of these provisions will be 

that must be satisfied in order for a RCRA facility met. 

Applicable 

Applicable 

Applicable 

to comply with the NPDES regulation. 
IS section outlines the requirements for obtaining 

a National Pollutant Discharge Elimination System 

(NPDES) permit in Massachusetts. The waters of 
New Bedford Harbor adjacent to the site are 

classified as SB. 

MADEP surface water quality standards 

incorporate the federal A WQC as standards for 
surface waters of the state. Standards establish 

acute and chronic effects on aquatic life for 

contaminants including PCBs, cadmium, copper, 

Regulates the discharge oil or sewage, industrial 

waste or other material containing oil into waters o 

the Commonwealth. 

IN-PLACE CAPPING -DRAFT FINAL FS ADDENDUM 

Any drainage off the site which becomes contaminated by 

the stored sediments will be treated by the on-site 

treatment plant and discharged in accordance with the 

substantive provisions of the regulations. 

Ambient water quality criteria, particularly for copper, 

will be addressed through a phased Total Maximum Daily 
Load (TMDL) approach. 

The remedy will comply with the substantive 

requirements of the provisions. 

12/30/97 
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Massachusetts Water Quality 

Standards Implementation Policy 

of Toxic Pollutants in Surface 

Waters (2/23/90) 

Ambient Air Quality Standards I I I MGL I42D; 

310 CMR 6.00 

Air Pollution Control Ill MGL 142A-J, 

310 CMR 7.00 

MADEP - Recommended 

Threshold Effect Exposure Limits 

(TELs) and Allowable Ambient 

Limits (AALs) 

DAQC Policy (90.00 I): 

Allowable Sound Emissions 

(2/1/90) 

MADEP- Assessment and 

Control of Dioxin in 

Massachusetts 

(I 0/31191) 

3 

Tablt £J-5-3 
Action-Specific ARARs and TBCs, Alternative 5 

To Be Recommends surface water quality standards for 

Considered specified contaminants and implementation 

measures to achieve standards. 

Applicable Establishes ambient air level for contaminants 

including PCBs and particulates. 

Applicable Standards for sources of emissions. Pollution 

abatement controls may be required. 

To Be Establishes exposure concentrations for air 

Considered contaminants developed and recommended by the 

Office of Research and Standards to protect public 

health. 

To Be Establishes guidelines where the source of new 

Considered noise should not emit more than I 0 decibels above 

the existing (background) level. 

To Be Recommends revisions to Toxicity Equivalence 

Considered Factors (TEFs) for polychlorinated dibenzodioxins 

(PCDDs) and dibenzofurans (PCDFs) in 

air/emissions. (To be used to convert to a toxic 

equivalent concentration of2,3 7,8-TCDD and 

compared to the Massachusetts standards. 

IN-PLACE CAPPING -DRAFT FINAL FS ADDENDUM 

This implementation policy and appropriate standards will 

be considered for alternatives which impact surface water 

quality. 

Emissions from the facility will comply with these 

standards. Dust suppression will be used to reduce 

particulate emissions. 

Operation and maintenance of the facility will comply 

with the substantive requirements of these provisions. 

On-site containment technologies having air emissions 

will consider the TELs and AALs. 

Site operations noise level will be minimized and will 

follow the suggested noise limit to the extent practicable. 

Alternatives with on-site sediment containment 

technologies that potentially include air emissions of 

PCDDs and PCDFs will consider the revised TEFs for 

evaluating the toxicity of these air emissions and will 

consider using the Massachusetts dioxin air guidance. 

12/30/97 
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Alternative HS-6: 
Off-Site Landfilling 

ARARsTABLES 



Table o-6-1 
Chemical-Specific ARARs and TBCs, Alternative HS-6 

To Be Operation and maintenance of the facility will minimize 
Considered exposure to potential receptors. 

To Be are guidance values used to evaluate the potential Operation and maintenance of the facility will minimize 
Considered non-carcinogenic hazard caused by exposure to exposure to potential receptors. 

OFF-SITE LANDFILLING - DRAFf FINAL FS ADDENDUM 
12130/97 
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Management- Executive 40 CFR Part 6, 
rder 11988 Appendix A 

ish and Wildlife Coordination Act 16 USC Part 661 
et seq.; 40 CFR 
6.302 

16 USC Parts 
1451 et seq. 

Table H-6-2 
Location-Specific ARARs and TBCs - Alternative HS-~ 

Applicable agencies are required to reduce the risk of flood 
loss, minimize impact of floods, and restore and preserve 
the natural and beneficial values of floodplains. 

Applicable Requires consultation with appropriate agencies to protect 
fish and wildlife when federal actions may alter waterways. 
Must develop measures to prevent and mitigate potential 

loss. 

Applicable .. ,,,uu ... ._., that any actions must be conducted in a manner 
istent with state approved management programs. 

131 MGL 40; 310 Applicable 
CMR 10.00 

These standards regulate the dredging, filling, altering, or 
polluting of coastal and inland wetland resource areas. 
Protected resource areas within and adjacent to the site 
include: Land Subject to Coastal Storm Flowage (Sec. 
10.02(l)(d)), Land Under Ocean (Sec. 10.25), Designated 
Port Area (Sec. 10.26), Coastal Beaches (including tidal 
flats)(Sec. I 0.27), Coastal Bank (Sec. 10.30), and Land 
Containing Shellfish (Sec. 10.34). There is a 100-foot 
buffer zone landward of the Coastal Bank. 

Zone Management 301 CMR 21.00 Applicable Requires that any actions must be conducted in a manner 
consistent with state approved management programs. 

OFF-SITE LANDFILLING - DRAFf FINAL FS ADDENDUM 

The facility lies within the 100-year coastal 
floodplain. The potential effects of any action must 

evaluated to ensure that the planning and decision 
making reflect consideration of flood hazards and 
•vvui.JI.a.·u, management, including restoration and 

preservation of natural and beneficial values, 
wherever feasible. 

Appropriate agencies will be consulted prior to 
implementation to find ways to minimize adverse 
effects to fish and wildlife from facility operation 
and maintenance. 

The entire site is located in a coastal zone 
management area, therefore applicable coastal zone 
management irements will be met. 

Operation and maintenance of the facility within the 
100-year floodplain and the 100-foot buffer zone to 
the coastal bank will comply with the substantive 
requirements of the standards. Dewatering and 
loading facilities wiJI be protected from flooding. 

The entire site is located in a coastal zone 
management area, therefore substantive coastal zone 
management requirements will be met. 

12130/97 
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Table JJ-6-2 
Location-Specific ARARs and TBCs - Alternative HS-6 

tidelands. Waterways concerns focus on the long tenn 
iability of marine uses and protecting public rights in 

tidelands, including fishing and access. 

OFF-SITE LANDFILLING - DRAFT FINAL FS ADDENDUM 

will comply with the regulation's environmental 
standards. 

12/31197 

B-6·2 



irements- PCBs 
inated Dredged Spoil 

sposal of Polychlorinated 
Is; Manufacturing, 

g, and Distribution 

15 usc 2601-
2692; 40 CFR 
761.60(a)(5) 

40CFR 
761.65(a) 

59 Fed. Reg. 
62866 

40CFR 
761.65(b )(I) 

(i) 

40CFR 
76J.65(b)(l) 

Table B-6-3 
Action-Specific ARARs and TBCs, Alternative 6 

Applicable 

Applicable 

To Be 
Considered 

Applicable 

materials with PCBs at concentrations 
than 50 ppm must be disposed of either 

in an incinerator, or in a chemical waste landfill, 
, when the first 2 options are not reasonable 

and appropriate, by a disposal method which 
will protect health and the environment. 

PCBs stored for disposal must be properly 
disposed of within one year of being placed in 

storage. 

Prrm()cpn rules would permit additional 
to the one year PCB storage rule. 

Storage facilities must have adequate roof and 
walls to prevent rainwater from reaching the 
stored PCBs. 

Sediments will be disposed of in a permitted 
TSCA facility. 

A waiver will be required from this requirement 
since it is technically impracticable from an 
engineering perspective to complete the proposed 
remedy in less than one year, requiring storage of 
PCB contaminated material for more than one 
year on site. 

the rule is promulgated prior to completing the 
remedy selection process, it will be possible to 

tend the period of PCB storage beyond a year, 

ial action. 

t cover, if properly maintained, does 
prevent rainwater from reaching the stored PCBs. 
Rainwater that falls directly on Cell #1 may 
require treatment if contamination occurs. 

Applicable Storage facilities cannot have floor drains or Cell #1 has two continuous, impermeable bottom 
openings that would allow liquids to flow from liners. 
the area. 

OFF-SITE LANDFILLING - DRAFf FINAL FS ADDENDUM 
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CA PCB Spill Cleanup 
licy 

Section 402, NPDES, 

2 

40CFR 
761.65(b)(l) 

(v) 

40CFR 
761.65( d)(2) 

(ii) 

40CFR 
761.65(d)(2) 

(vi) 

TabU: .o-6-3 
Action-Specific ARARs and TBCs, Alternative 6 

Applicable 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Storage facilities must have floors and curbs 
made of smooth impervious material to prevent 
PCB 
Storage facilities must not be located below the 
1 00-year floodwater elevation. 

facilities must possess the capacity to 
the maximum quantity of PCB waste that 

operation of a commercial storage facility 
not pose an unreasonable risk of injury to 

th or the environment. 

top-of-berm elevation is 2 feet higher than the 
1 00-year flood elevation. The dewatering facility 
will be located above the I 00-foot flood elevation. 

hot spot sediments. 

cover for Cell #1 would have to be extended 
to overlap the cell walls to prevent persons from 
falling in. Air, groundwater, and surface water 
monitoring in the vicinity of the CDF will be 
continued to verify protectiveness of controls until 
all of the sediments are removed off-site. 

40 CFR Relevant and Establishes criteria to determine adequacy of the Although this policy is directed at electrical 
761.120- .135 Appropriate cleanup of spills (occurring after 5/4/87) from equipment-type spills, it will be considered to 

33 usc 1342; 
40CFR 122-

125, 131 

40CFR 
122.4(i) 

Applicable 

Applicable 

the release of materials with > 50 ppm PCBs. address any PCB leakage or spillage from the 
CDF. 

standards govern discharge of water into 
surface waters. Due to the degraded nature of 
New Bedford Harbor waters, regulated 
discharges into the waterway must meet ambient 
water quality criteria (WQC) at the discharge 
point. 

Prohibition on new discharges into waters that 
do not meet applicable water quality criteria 
(WQC) unless certain conditions are met. 

Any drainage off the site which becomes 
contaminated by the stored sediments and any 
process or dewatering discharge will be treated by 
the on-site treatment plant and discharged. 
Ambient water quality criteria, particularly for 
copper, will be addressed through a phased Total 
Maximum Daily Load (TMDL) approach. 

A waiver will be sought for this provision since 
compliance would prevent cleanup of the site 
Harbor waters either reach water quality standards 
or until the other conditions in the regulation are 
met. Neither of which can be accomplished in a 
reasonable time frame. 

OFF-SITE LANDFILLING - DRAFT FINAL FS ADDENDUM 
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t - Identification 

- Management 

tandards for all Hazardous 

upplemental Requirements 

Hazardous Waste 
ent Facilities 

3 

ct seq.; 40 CFR 

Part 61 

21C MGL 4 
and 6; 310 

CMR 30.100 

21C MGL 4 
and 6; 310 

CMR 30.300 

21C MGL 4 

and 6, 310 

CMR 30.500 

21 MGL 

27(12), 34 and 
43; 314CMR 

8.00 

' Table rl-6-3 
Action-Specific ARARs and TBCs, Alternative 6 

To Be 

Considered 

Relevant and 

Appropriate 

Relevant and 
Appropriate 

Relevant and 

Appropriate 

Relevant and 

Appropriate 

specific chemicals, including PCBs, from 

specific production activities. 

Describes the recommended approach for 

evaluating and remediating CERCLA sites with 

PCB contamination. 

ishes standards for identifying and listing 

Establishes standards for various classes of 
generators. 

ishes standards for treatment, storage, and 

sposal of hazardous waste, and establishes 

standards for closure, post closure and ground 
water monitoring. Sec. 30.501(3)(a) exempts 

"ties which treat, dispose or store hazardous 

waste containing 50 ppm or more PCBs if they 

are adequately regulated under TSCA, 40 CFR 
61. 

regulation outlines the additional 

uirements that must be satisfied in order for a 
RCRA facility to comply with the NPDES 

including from the dewatering process, will be 

used to assess compliance with these standards. 

Operation and maintenance activities will be 

carried out in a manner which will minimize 

This guidance will be considered when evaluating 

PCB issues associated with removal, dewatering, 

offsite disposal of contaminated sediment. 

Monitoring will assess whether hazardous wastes 

are present in discharges or dewatering wastes 

from the facil 

Any hazardous waste generated from the facility 
will be managed in accordance with the 

substantive requirements of these regulations. 

Any non-PCB hazardous waste which is treated, 

stored or disposed of at this facility as part of the 

remedy will be managed in accordance with the 
substantive requirements of this section. 

The substantive requirements of these provisions 

will be met. 

OFF-SITE LANDFILLING- DRAFf FINAL FS ADDENDUM 
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4 

7.00 

27 MGL 27; 
314 CMR 4.00 

s for the Prevention and 21 MGL 26-
of Oil Pollution in 53; 314 CMR 

ir Pollution Control 

- Recommended 

d Effect Exposure 
(TELs) and Allowable 

Limits (AALs) 

15.000 

Ill MGL 
142D; 310 
CMR 6.00 

Ill MGL 
142A-J, 310 
CMR 7.00 

Tab1~ rl-6-3 
Action-Specific ARARs and TBCs, Alternative 6 

Any drainage off the site which becomes 
contaminated by the stored sediments and the 

water from dewatering will be treated by the on

site treatment plant and discharged in accordance 
adjacent to the site are classified as SB. with the substantive provisions of the regulations. 

Applicable MADEP surface water quality standards Ambient water quality criteria, particularly for 
incorporate the federal A WQC as standards for copper, will be addressed through a phased Total 
surface waters of the state. Standards establish Maximum Daily Load (TMDL) approach. 

acute and chronic effects on aquatic life for 
including PCBs, cadmium, copper, 

and lead. 

Applicable Regulates the discharge of oil or sewage, The remedy will comply with the substantive 
industrial waste or other material containing oil requirements of the provisions. 
into waters of the Commonwealth. 

To Be Recommends surface water quality standards for This implementation policy and appropriate 
Considered specified contaminants and implementation to standards will be considered for alternatives wh· 

Applicable 

achieve standards. 

Establishes ambient air level for contaminants 
including PCBs and particulates. 

Applicable Standards for sources of emissions. Pollution 
abatement controls may be required. 

To Be 
Considered 

Establishes exposure concentrations for air 

contaminants developed and recommended by 
the Office of Research and Standards to protect 
public health. 

impact surface water quality. 

Emissions from the CDF and the dewatering 
facility will comply with these standards. Dust 
suppression will be used to reduce particulate 
emiSSions. 

and maintenance of the CDF and the 

substantive requirements of these provisions. 

On-site containment and dewatering technologies 
having air emissions will consider the TELs and 

AALs. 

OFF-SITE LANDFILLING - DRAFf FINAL FS ADDENDUM 
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lowable Sound Emissions 
1/90) 

5 

4 , 
Tablt; rl-6-3 

Action-Specific ARARs and TBCs, Alternative 6 

Considered 

To Be 
Considered 

ishes guidelines where the source of new 
noise should not emit more than 10 decibels 
above the existing (background) level. 

Recommends revisions to Toxicity Equivalence 
Factors (TEFs) for polychlorinated 
dibenzodioxins (PCDDs) and dibenzofurans 
(PCDFs) in air/emissions. 

Site operations noise level will be minimized and 
will follow the suggested noise limit to the extent 
practicable. 

Alternatives with on-site sediment dewatering 
technologies that potentially include air emissions 
of PCDDs and PCDFs will consider the revised 

for evaluating the toxicity of these air 

OFF-SITE LANDFILLING -DRAFT FINAL FS ADDENDUM 
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Alternative HS-7: 
Off-Site Incineration 

ARARsTABLES 



Table rl-7-1 
Chemical-Specific ARARs and TBCs, Alternative HS-7 _, 

To Be 
Considered 

To Be 
Considered 

These are guidance values used to evaluate the 
potential carcinogenic hazard caused by exposure to 
contaminants. 

are guidance values used to evaluate the 
potential non-carcinogenic hazard caused by 
exposure to contaminants. 

and maintenance of the facility will 
minimize exposure to potential receptors. 

Operation and maintenance of the facility wiJI 
minimize exposure to potential receptors. 

OFF-SITE INCINERATION - DRAFf FINAL FS ADDENDUM 
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40 CFR Part 6, 
Appendix A 

Table o-7-2 
Location-Specific ARARs and TBCs - Alternative HS-7 

Applicable Federal agencies are required to reduce the risk of flood 
loss, minimize impact of floods, and restore and preserve 
the natural and beneficial values of floodplains. 

facility lies within the 100-year coastal floodplain. 
The potential effects of any action must be evaluated to 
ensure that the planning and decision making reflect 
consideration of flood hazards and floodplain 
management, including restoration and preservation of 

and beneficial values, wherever feasible. 

ISh and Wildlife Coordination 16 USC Part 661 Applicuu'"'"·"""'uires consultation with appropriate agencies to protect Appropriate agencies will be consulted prior to 
seq.; 40 CFR and wildlife when federal actions may alter waterways. implementation to find ways to minimize adverse effects 

6.302 develop measures to prevent and mitigate potential fish and wildlife from facility operation and 

Zone Management Act 16 USC Parts 
1451 et seq. 

131 MGL 40; 
3 I 0 CMR 10.00 

that any actions must be conducted in a manner 
consistent with state approved management programs. 

Applicable standards regulate the dredging, filling, altering, or 
polluting of coastal and inland wetland resource areas. 
.,~"·"'"r"'n resource areas within and adjacent to the site 
include: Land Subject to Coastal Storm Flowage (Sec. 
10.02(1)(d)), Land Under Ocean (Sec. 10.25), Designated 
Port Area (Sec. 10.26), Coastal Beaches (including tidal 
flats)(Sec. 10.27), Coastal Bank (Sec. 10.30), and Land 
Containing Shellfish (Sec. 10.34). There is a 100-foot 
buffer zone landward of the Coastal Bank. 

Zone Management 301 CMR 21.00 Applicable Requires that any actions must be conducted in a manner 
consistent with state approved management programs. 

OFF-SITE LANDFILLING - DRAFT FINAL FS ADDENDUM 

entire site is located in a coastal zone management 
area, therefore applicable coastal zone management 
requirements will be met. 

Operation and maintenance of the facility within the I 
year floodplain and the 1 00-foot buffer zone to the 
coastal bank will comply with the substantive 
requirements of the standards. 

entire site is located in a coastal zone management 
area, therefore applicable coastal zone management 
requirements will be met. 

12130/97 
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Table B-7-2 
Location-Specific ARARs and TBCs - Alternative HS-J 

uu, .. a,,u.,. Waterways concerns focus on the long tenn 
viability of marine uses and protecting public rights in 
tidelands, including fishing and access. 

OFF-SITE LANDFILLING - DRAFT FINAL FS ADDENDUM 

comply with the regulation's environmental standards. 

12131/97 
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Federal 
oxic Substances Control Act 

(TSCA), Disposal Requirements
PCBs Contaminated Dredged 
Spoil 

SCA PCB Storage Regulations 

isposal of Polychlorinated 
Biphenyls; Manufacturing, 
Processing, and Distribution in 
Commerce; Proposed Decision 
on Exemption Petitions; 
Pro osed Rules 
TSCA PCB Storage Regulations 

TSCA PCB Storage Regulations 

15 usc 2601-
2692; 40 CFR 
761.60(a)(5) 

40CFR 
761.65(a) 

59 Fed. Reg. 
62866 

40CFR 
761.65(b )( 1) 

(i) 

40CFR 
761.65(b)(l) 

II 

TSCA PCB Storage Regulations 40 CFR 
761.65(b)(l) 

iv) 
SCA PCB Storage Regulations 40 CFR 

761.65(b )( 1) 
(v) 

Tabl~ n-7 -3 
Action-Specific ARARs and TBCs, Alternative 7 

Applicable 

Applicable 

Dredged materials with PCBs at concentrations Sediments will be removed and incinerated in a 
greater than 50 ppm must be disposed of either in permitted TSCA facility. 
an incinerator, or in a chemical waste landfill, or, 
when the first 2 options are not reasonable and 
appropriate, by a disposal method which will 
protect health and the environment. 

PCBs stored for disposal must be properly 
disposed of within one year of being placed in 
storage. 

A waiver will be required from this requirement since it 
is technically impracticable from an engineering 
perspective to complete the proposed remedy in less 
than one year, requiring storage of PCB contaminated 
material for more than one year on site. 

To Be Proposed rules would permit additional If the rule is promulgated prior to completing the 
remedy selection process, it will be possible to extend 
the period of PCB storage beyond a year, without a 
waiver, until the completion of the remedial action. 

Considered extensions to the one year PCB storage rule. 

Applicable 

Applicable 

Applicable 

Applicable 

Storage facilities must have adequate roof and 
walls to prevent rainwater from reaching the 
stored PCBs. 

Storage facilities cannot have floor drains or 
openings that would allow liquids to flow from 

the stora e area. 

Present cover, if properly maintained, does prevent 
rainwater from reaching the stored PCBs. Rainwater 
that falls directly on Cell #1 may require treatment if 
contamination occurs. 
Cell #I has two continuous, impermeable bottom liners. 

Storage facilities must have floors and curbs made Cell #1 has two liners made of HDPE which is smooth 
of smooth impervious material to prevent PCB and impermeable. 

netration. 
Storage facilities must not be located below the 
100-year floodwater elevation. 

The top-of-berm elevation is 2 feet higher than the 100-
year flood elevation. The dewatering facility will be 
located above the 1 00-foot flood elevation. 
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2 

PCB Commercial Storage 

A PCB Spill Cleanup Policy 

Elimination System 

Air Act (CAA), National 
Standards for 

(ii) 

40CFR 
761.65( d)(2) 

(vi) 

40CFR 
761.120- .135 

33 usc 1342; 
40 CFR 122-

125, 131 

40CFR 
122.4(i) 

42 usc 7401 
et seq.; 40 

Part 61 

Table ll-7-3 
Action-Specific ARARs and TBCs, Alternative 7 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Applicable 

Applicable 

Applicable 

.-
~!!!!!l"'!!!"!'i!'!!!!'f! 

facilities must possess the capacity to 
handle the maximum quantity of PCB waste that 

ll be handled at any one time. 

operation of a commercial storage facility 

or the environment. 

Establishes criteria to determine adequacy of the 
cleanup of spills (occurring after 5/4/87) from the 
release of materials with > 50 ppm PCBs. 

The cover for Cell #I would have to be extended to 
overlap the cell walls to prevent persons from falling in. 
Air, groundwater, and surface water monitoring in the 
vicinity of the CDF will be continued to verify 
protectiveness of controls until all of the sediments are 

ITP1Tif'\'VPC1 off-site. 

this policy is directed at electrical equipment
spills, it will be considered to address any PCB 

or spillage from the CDF. 

standards govern discharge of water into Any drainage off the site which becomes contaminated 
waters. Due to the degraded nature of the stored sediments and any process or dewatering 

ew Bedford Harbor waters, regulated discharges discharge will be treated by the on-site treatment plant 
into the waterway must meet ambient water and discharged. Ambient water quality criteria, 

uality criteria (WQC) at the discharge point. particularly for copper, will be addressed through a 

Prohibition on new discharges into waters that do 
not meet applicable water quality criteria (WQC) 
unless certain conditions are met. 

NESHAPS are a set of emissions standards for 
specific chemicals, including PCBs, from specific 
production activities. 

phased Total Maximum Daily Load (TMDL) approach. 

A waiver will be sought for this provision since 
iance would prevent cleanup of the site until 

waters either reach water quality standards or 
the other conditions in the regulation are met. 

Neither of which can be accomplished in a reasonable 
time frame. 
Monitoring of air emissions from the facility, including 
from the dewatering process, will be used to assess 
compliance with these standards. Operation and 
maintenance activities will be carried out in a manner 
which will minimize potential air releases. 
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upplemental Requirements for 
azardous Waste Management 

'ties 

3 

21C MGL 4 
and 6; 310 

CMR 30.100 
21C MGL 4 
and 6; 310 

CMR 30.300 

21C MGL 4 
and 6, 310 

CMR 30.500 

21 MGL 
27(12), 34 and 
43; 314 CMR 

8.00 
21 MGL 

23( 12) and 34; 
3!4CMR I 

7.00 

' Table o-7-3 
Action-Specific ARARs and TBCs, Alternative 7 

Considered 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Applicable 

)pcr-nlnt>c the recommended approach for 

and remediating CERCLA sites with 

standards for identifying and listing 

standards for various classes of 

ishes standards for treatment, storage, and 
disposal of hazardous waste, and establishes 
standards for closure, post closure and ground 
water monitoring. Sec. 30.501 (3)(a) exempts 
facilities which treat, dispose or store hazardous 
waste containing 50 ppm or more of PCBs if they 
are adequately regulated under TSCA, 40 CFR 
761. 

This regulation outlines the additional 
requirements that inust be satisfied in order for a 
RCRA facility to comply with the NPDES 

This section outlines the requirements for 
obtaining a National Pollutant Discharge 
Elimination System (NPDES) permit in 
Massachusetts. The waters of New Bedford 
Harbor adjacent to the site are classified as SB. 

guidance will be considered when evaluating PCB 
issues associated with removal, dewatering, and off-site 
treatment of contaminated sediment. 

onitoring will assess whether hazardous wastes are 

Any hazardous waste generated from the facility will be 
managed in accordance with the substantive 
requirements of these regulations. 

Any non-PCB hazardous waste which is treated, stored 
or disposed of at this facility as part of the remedy will 
be managed in accordance with the substantive 
requirements of this section. 

The substantive requirements of these provisions will 
met. 

Any drainage off the site which becomes contaminated 
by the stored sediments and the water from dewatering 
will be treated by the on-site treatment plant and 
discharged in accordance with the substantive 
provisions of the regulations. 
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s for the Prevention and 

n'-'""••v• of Oil Pollution in the 

Pollution Control 

n•nru..,J.:.r - Recommended 

4 

old Effect Exposure 
(TELs) and Allowable 

(1 0/31/91) 

21 MGL 26-
53; 314 CMR 

15.000 

Ill MGL 
142D; 310 
CMR6.00 

Ill MGL 
142A-J, 310 
CMR 7.00 

Table JJ-7 -3 
Action-Specific ARARs and TBCs, Alternative 7 

Applicable 

To Be 
Considered 

Applicable 

Applicable 

To Be 
Considered 

To Be 
Considered 

To Be 
Considered 

and chronic effects on aquatic life for 
including PCBs, cadmium, copper, 

Ambient water quality criteria, particularly for copper, 
will be addressed through a phased Total Maximum 
Daily Load (TMDL) approach. 

Regulates the discharge of oil or sewage, The remedy will comply with the substantive 
industrial waste or other material containing oil requirements of the provisions. 
into waters of the Commonwealth. 

Recommends surface water quality standards for 
specified contaminants and implementation to 
achieve standards. 

Establishes ambient air level for contaminants 
including PCBs and particulates. 

for sources of emissions. Pollution 

shes exposure concentrations for air 
contaminants developed and recommended by the 
Office of Research and Standards to protect 

ic health. 
Establishes guidelines where the source of new 
noise should not emit more than 10 decibels 
above the existing (background) level. 

Recommends revisions to Toxicity Equivalence 
Factors (TEFs) for polychlorinated 
dibenzodioxins (PCDDs) and dibenzofurans 
(PCDFs) in air/emissions. 

· implementation policy and appropriate standards 
will be considered for alternatives which impact surface 

water quality. 

Emissions from the CDF and the dewatering facility 
will comply with these standards. Dust suppression 
be used to reduce particulate emissions. 

Operation and maintenance of the CDF and the 
dewatering facility will comply with the substantive 

of these isions. 
On-site containment and dewatering technologies 
having air emissions will consider the TELs and AALs. 

Site operations noise level will be minimized and will 
follow the suggested noise limit to the extent 

e. 

Alternatives with on-site sediment dewatering 
technologies that potentially include air emissions of 
PCDDs and PCDFs will consider the revised TEFs for 
evaluating the toxicity of these air emissions. 
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